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TECHNOLOGY DEPT: 


Meet the new 
Solophenyl Brown BG L Extra 


the latest development in the Solophenyl Color series. Gifted 
with extraordinary fastness to light (as are all Solopheny] Colors) 
Solophenyl Brown B G L Extra, as a self color, produces many 
of the popular shades of brown and tan. In combination with 
Solopheny! Browns G L and R L practically any shade of brown 
is achieved without having to resort to radical shading elements 
such as reds, yellows, or blues. 


Interesting also is its fastness to washing, perspiration and water 
particularly when used on viscose rayons. 


Booklet 62M shows Solophenyl Brown B G L Extra on cotton, 


rayon and spun rayon and is available to you. 
* Patent applied for. 
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In times of shortages, enlightened thinking on ways 
and means to solve the problem of chemical supplies 
can often provide a logical solution. 

Here at Cyanamid intensified research is bringing 
to light important developments in non-critical re- 
placement materials that are not limited to strictly 
high priority uses. Additional relief is also being 


provided as new and enlarged Cyanamid capacities 


AMERICAN CYANAMID 


AND CHEMICAL CORPORATION 


(A Unit of American Cyanamid Company) 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. 
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IS FOR LOGIC 


expand production of essential chemicals. In both of 
these ways, therefore, Cyanamid is making definite 
contributions to alleviate many chemical supply 
problems for manufacturers of civilian goods. 
Cyanamid’s chemists and technicians, too, are 
prepared to assist manufacturers and processors in 
the practical application of replacement materials. 


For details, get in touch with Cyanamid today. 


MANUFACTURERS OF 
SULPHONATED OILS + PENETRANTS «+ FINISHES » SOFTENERS 


SIZING COMPOUNDS - DECERESOL* WETTING AGENTS 


AND OTHER SPECIALTIES FOR THE TEXTILE INDUSTRY 


* Reg. U.S. Pat. Of. 


Copyright, 


1943 by Howes Publishing Co., 440 Mes Ave, 
Entered as second-class matter, Nov. 6, 1919, ’ 
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Buy War Bonds and Stamps 


KYNOMINE +. 





FOR BETTER LOOKING—# 


A NAVY WAVE TAKES THE ‘SALUTE! 


This representative Navy Wave officer—bright, alert, 
intelligent—smartly groomed in her uniform of blue 
typifies the many thousands of Waves doing a great 
Navy job. That she shall be dressed in the best, has 
been the job of the American Textile Industry. Nisa 
job well done. The processing and finishing of the dif- 
ferent materials used for Wave fas sags ori ace 


FO seh . 






their making. ‘Onyx processing and finishing products 
have contributed no little to the successful production 
of not’ only ‘Wave uniforms but many, many other tex- 
tile. items, necessary in the War effort. If you have a 
processing or finishing problem let Onyx Research and 
ar Technicians help you. They have helped others, 

the vscay be able to ead ye 5 tow kg. aiie are invited. 
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A POST-WAR a Mh! 


A HARTEX PRODUCT 


PATENTS PENDING 


® The versatility of KOPAN is finding enthusiastic recruits 
umong progressive processors with an eye to present 
and future textile markets. Adequate tests may indicate 
for your fabric just that individual touch which makes 
it new, different and salable. A wide range of pigment 
colors are available, which when mixed with KOPAN, 
produce clear, uniform shades. KOPAN is economical in 
price, as well as application, since no special machinery 
is required ... It will pay you to investigate this now! 


HART PRODUCTS CORPORATION 


1440 BROADWAY. NEW YORK, N. Y. 
THE HART PRODUCTS COMPANY of CANADA, Ltd. © GUELPH, ONTARIO 


PERMANENT 
CELLULOSE 
FINISH 


TECHNICAL SERVICE AVAILABLE 


KOPAN is available in several viscosities — 


to provide a great variety of desired fin- 
ishes. Our technical staff will cooperate 
with manufacturers and processors to de- 
velop formulas for their particular needs. 
We recommend CELLUDYE PIGMENT COLORS 
for use with KOPAN. No additional treat- 
ment is required when colors are added. 
We are sole selling agents for CELLUDYE. 


fos 


*KoPAN is a development 
of “PERMALON” which has 
been used successfully to 
process millions of yards of 
mosquito and head nettings 
for our armed forces. 
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tank ears for you to use in your 
PLANT 


If vou are to continue to eet the chemicals 


“TANK CARS 


so that we ean refill them and 


TRANSPORT 


them back to vou on vour next order. 


* BUY UNITED STATES WAR BONDS AND STAMPS * 


CARBIDE AND CARBON CHEMICALS CORPORATION 


Unit of Union Carbide and Carbon Corporation 


CC) 


30 East 42nd Street, New York. N. Y. 
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There is no substitute 
for Perkins Quality 


B. F. PERKINS & SON, Inc. 
HOLYOKE, MASS., U.S.A. 
LARGEST MANUFACTURERS OF CALENDER ROLLS IN THE WORLD 
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FUNGICIDES for all types of Government Fabrics 


Highly Efficient — Non-Toxic — Non-Irritating 


FUNGICIDE M: a single product combining a 
mildew inhibitor and water repellent for pro- 
ducing a mildewproof water repellent finish 
on cotton in one operation. 


FUNGICIDE P. G.: an anti-mildew 
agent for mildewproofing cotton by 
the two bath process. 


FUNGICIDE G: used in conjunction with 
water repellents in a one bath treat- 
ment to mildewproof cottons and impart a 
water repellent finish. 


FUNGICIDE A: for cloth coating processes — 
dissolved directly in the resin solution. 


FUNGICIDE P: made expressly for use in the pigment impregnation process. 


ARKANSAS CO. INC., NEWARK, N. J. 


Established over 38 years 
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ARMY 
RAINCOATS 


SKI TENTS 
AIRCRAFT PAULINS 


VINYLITE RESINS for Cloth Coatings 


OIL AND CHEMICAL 
RESISTANCE 

LACK OF ODOR, OR 
TASTE, OR TOXICITY 
UNLIMITED 

COLOR RANGE 


Army Raincoats 
Aircraft Paulins 
Hospital Sheeting 
Upholstery for Trucks 
and Aircraft 
Water and Food Bags 
Camouflage Suits of 
Laminated Cloth 
Cloth for Chemical 
Workers 


Bomber Floor Matting 


Bonded Pile Fabrics 


Vinyli 
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ELASTIC PLASTICS - RIGID PLASTICS 
RESINS FOR ADHESIVES - RESINS FOR SURFACE COATINGS 
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CAMOUFLAGE 
SUITS 


UPHOLSTERY 


Unique properties of VINYLITE 
Elastic Plastics for cloth coatings 
in wartime service offer 
many opportunities for tomorrow 


In the numerous wartime applications of VINYLITE 
Elastic Plastics for cloth coatings — tested and 
proved under extremes of service conditions, from the 
tropics to the arctic regions—may be found many an 
answer to tomorrow’s needs for more durable and 
more sales-appealing fabrics. With these versatile 
plastics, your textile finishes can be made odorless, 
non-toxic, and non-flammable. Because VINYLITE 
Elastic Plastics are basically colorless, the coatings 
can be formulated in an extremely wide range of 
colors—translucent, transparent, or opaque. VINYLITE 
Elastic Plastics provide tough, resilient, rubber-like 
compositions, but, unlike rubber, they will not oxi- 
dize; therefore, will withstand long exposure to 
weathering. They are also far more resistant than 
natural rubber to water, oils, chemicals, and con- 
tinued flexing and abrasion. 


Yet, all of these unique advantages may be obtained 
without the need for special processing equipment. 
VINYLITE Elastic Plastics do not require curing nor 
vulcanization. They can be applied, in solution, on 
standard spreader-coating equipment to provide 
lightweight, water-resistant finishes so thin that they 
are almost invisible. Heavier, completely impervious 
coatings up to 0.030 inches thick can be applied by 
the same type of calender mills employed for rubber. 


A few of the important, current applications of 
VINYLITE Elastic Plastics in the cloth-coating field, 
and the outstanding properties obtained in each 
instance, are indicated in the accompanying table. 
Today, VINYLITE Elastic Plastics are providing 
superior replacements for rubber in many highly 
essential applications. What additional opportunities 
will they offer for product improvement, and in- 
creased sales appeal in the days to come? Our en- 
gineering staff will be glad to work with you on your 
current, essential cloth-coating problems, and on 
other developments that may have far-reaching pos- 
sibilities in the future. Write to Department 13. 


Plastics Division 
CARBIDE AND CARBON CHEMICALS CORP. 
Unit of Union Carbide and Carbon Corporation 
UCC) 


30 East 42ND STREET, NEW YORK, N. Y. 


*The word "'Vinylite’’ is a registered trade-mark 
of Carbide and Carbon Chemicals Corporation, 





AMIDAZO 


ETHONIC (Develop) 


(Level Dyeing 
Acid) 


KROMEKO 
(Chrome) 
The 
ACEKO 


Complete Campbell (Reid) 


eee, Line includes all 


(F o Salt Water 
“and Washing) dyestuffs for 


service fabrics 


and civilian 


AMALTHION 
(Sulphur) —— d . 


CHROMAZINE 
AND 
CHROMACID 
CAMACYL Colors for Textile 
(For Acetate Printin 


Rayons) SOL-AMIDINE 
(Light-fast, Direct) 


JOHN CAMPBELL & COMPANY, Inc. 


75 HUDSON STREET * NEW YORK CITY 
TELEPHONE: BArclay 7-6228-6229 
BRANCH OFFICES AND WAREHOUSES: 
PHILADELPHIA BOSTON EAST CLEVELAND 
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LASTING MI 
. BACTERIA 
Wee 


Trade-mark Reg. U.S. Pat. Off. 


The PURATIZED PROCESS imparts lasting mold and mildew resistant 
properties to textiles, textile finishes, rubber, leather, paper, paints, and plas- 
tics... its bactericidal and lasting bacteriostatic and fungistatic action extends 


their life and serviceability, preserves their appearance. 


The PURATIZED PROCESS formulas are used and recommended for the 
treating of materials which must conform to the mildew resistance require- 


ments of various Army, Navy, and Marine Corps specifications. 


The PURATIZED PROCESS chemical formulas may be applied in water 


solutions, dispersions, organic solvents, and in dry form. 


THE PURATIZED PROCESS IMPORTANT ADVANTAGES ARE: 


. Imparts a lasting mildew and mold 6. Does not increase flammability. 
resistant finish. 7. Does not alter feel or hand of materials. 
. Free of objectionable odors. 8. Does not add toxic or irritating properties. 
. Does not alter color of materials. 9. Does not affect porosity. 
. May be dried at high temperatures. 0. Inexpensive to apply and no additional 
. Compatible with other finishes. plant equipment is required for application. 


(All claims made for treated materials bave been substantiated by govern- 
ment and independent scientific tests and researches. Facts upon request.) 


PURATIZED PROCESS MANUFACTURED ONLY BY 


GALLOWHUR & COMPANY, INC. 


250 EAST 43rd STREET, NEW YORK # Reg. U.S. Pat. Of 


Selling Agents 


AQUA-SEC CORPORATION GENERAL DYESTUFF CORPORATION 
1450 Broadway, New York City 435 Hudson Street, New York City 
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Westvaco Textile-Grade Caustic Soda 
Uniformly High Quality from 
a Conveniently Nearby Source 
Uniform in analysis, car after car, WESTVACO 
TEXTILE-GRADE CAUSTIC SODA gives excellent, 


low-cost results in wet. processing. 
‘ Liquid + Flake + Solid 


WESTVACO CHLORINE PRODUCTS CORP. 
Chrysler Building, New York, N. Y. 


Woodside Building, Greenville, S. C. 
Chicago, lll, Newark, Calif. 
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Eastman Blue 


Eastman Blue BNN, an anthraquinone dyestuff, is unique among the blues used for 


coloring cellulose acetate fabrics and nylon. The shades produced by this dyestuff are neutral 
in cast and brilliant in hue. Its pile-on properties make it suitable for dyeing dark shades of 
navy, as well as soft Victory blues and brilliant light blues. Unusual build-up characteris- 
tics make possible a saving in dyestuff consumption. It may be used for either box or jig 


dyeing. It has excellent light fastness, superior to that of most anthraquinone blues. 


Eastman Blue BNN and the wide variety of other Eastman Acetate Dyestuffs are the 
results of careful research and controlled manufacture. For information on these dyestuffs, 
and their application to synthetic fibers, consult our New York Sales Representative: 
F. L. Bume, 10 East 40th Street, New York, N. Y., or write TENNESSEE EASTMAN 
CORPORATION (Subsidiary of Eastman Kodak Company), KINGSPORT, TENNESSEE. 


EASTMAN ACETATE DYESTUFFS 





IMPORTANT TRADE NOTES 


Indigosols 
Puke Shades Mhamasets 


INDIGOSOL Pink IR EXT, and ’ Lt ls 
INDIGOSOL Brilliant Pink I3B 


are two products in this soluble vat 
color group which are unexcelled for 
the production of pink shades of good 


fastness. They are unequalled, in the , ' : - 
fast color group, for ease of applica- PHARMASOL Scarlet RR Conc. 


tion, clearness of tone and the solidity PHARMASOL Scarlet SNN 
of color in any depth. They can be PHARMASOL Red GNBS, and 
printed, padded, or dyed on any textile PHARMASOL Red RN 
fibre. are the outstanding members of the 
All INDIGOSOLS are readily sol- group of azoic colors producing full and 
uble, easily developed and economical bright Reds and Scarlets of excellent 
to use. fastness at a low cost. 
PHARMASOLS are stabilized solu- 
tions, adjusted to the most practical 
concentration, which can be easily ap- 
plied with a maximum of efficiency. As 
they do not decompose they overcome 
the problem of troublesome dissolving. 


CARBIC COLOR AND CHEMICAL COQO., INC. 
451-453 Washington Street, New York City 


BRANCHES: IMPORTERS OF THE MANUFACTURES OF EXCLUSIVE DISTRIBUTORS OF 
PHILADELPHIA DURAND & HUGUENIN S. A. PHARMASOLS 
PROVIDENCE HAMILTON, ONT. BASEL, SWITZERLAND PHARMOLS 
CHARLOTTE, N. C. PHARMACINES 

Representative: Los Angeles (Hathaway Allied Products) 


AMERICAN DYESTUFF REPORTER 





AND 


Official | 
Proceedin 
Associa! 

Chemi 


AUG 
VOLUME 


American D 
32, No. 16, 
every other 
1943, by F 
440 4th Av 
Domestic sut 
dian, $6.00. | 
a second-c 
1919 at th 
Post Office. 
March 3, 18 
ee 


tugust 2, 1943 


A. P. HOWES 
Publisher 


LOUIS A. OLNEY, DSc 
Directing Editor 


NORMAN A. JOHNSON, B.T.C. 


Managing Editor 


MYRON D. REESER 
Advertising Manager 


Official Publication of the 

Proceedings of the American 

Association of Textile 
Chemists and Colorists 


AUGUST 2, 1943 
VOLUME 32. NUMBER 16 


American Dyestuff Reporter, Vol 
32, No. 16, Aug. 2, 1943. Published 
every other Monday. Copyright, 
1943, by Howes Publishing Co., 
440 4th Ave, New York, N. Y. 
Domestic subscription, $5.00, Cana- 
dian, $6.00, Foreign, $6.00. Entered 
as second-class matter, Nov. 6, 
1919 at the New York, N. Y., 
Post Office, under the act of 
March 3, 1879 


Contents of previous issues can be found by consulting the Industrial Arts 
Index at your library 


@ Special Articles 


The Dyeing of Nylon with Direct Cotton, Azoic and 


C. M. Whittaker 


@ Departments 
Trade Notes—New Products 
Open Forum 


Technical Notes from Foreign Sources 


@ Proceedings of the American Association 
of Textile Chemists and Colorists 


Report of Committee on Color 
I. H. Godlove, Chairman 


Meeting of Committee on Water Resistance of 
Fabrics 


Annual Meeting, Philadelphia Section 
Unemployment Register 


Calendar of Coming Events 


Copyright, 1943, Howes Publishing Co., Inc. 


Re ae eR RAN ET TT aA SS SS NM FRG == RE, 


tugust 2, 1943 





THE DYE THAT NEVER SAYS DIE! 


Our MAN’S down all right, but he’s not out. He’s still got 
a fighting chance. 

For as he hits water, the American pilot rips open his 
“Life Jacket Dye-Marker”...spreading a brilliant yellow- 
green splotch around him. From the air, that vivid patch 
can be seen miles away by day... is even visible in moon- 
light...signalling searchers to the rescue. 

Making sure that our pilots will get this life-saving 
chance is one of Calco’s war jobs. Working in collabora- 
tion with the Army and Navy, our Application Labora- 
tories developed the dye-marker using Calco Uranine— 


also known as the sodium salt of fluorescein. We designed 
to close specifications the special waterproof kit which 
holds it. And today, these uranine dye-markers are being 
used by both Army and Navy pilots. 

Over the years, Calco Technical Service has handled re- 
quests for special dyestuffs and made 
studies for practically every industry 
that uses color. It is proud that the valu- 
able experience gained can be of vital 
service to the fighting men who will 
bring us victory. 


CALCO CHEMICAL DIVISION - AMERICAN CYANAMID COMPANY 


BOUND BROOK, NEW JERSEY 


BOSTON PHILADELPHIA 


PROVIDENCE 


NEW YORK CHARLOTTE CHICAGS 
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THE DYEING OF NYLON 


With Direct Cotton, Azoic and Vat Dyes* 


C. M. WHITTAKER 


VHITE*’ and Stott? have published the results 

of their surveys on the dyeing of nylon with 

various classes of dyes, from which it is clear 

that cellulose acetate rayon dyes are admirably qualified for 
use on 100% nylon textiles and have the additional advan- 
tage that “burnt gas fume fading” of blue shades has not 
been reported. The moisture regain of nylon at 70% R.H. 
is 4.65% ; perhaps this accounts for the absence of burnt 
gas fume fading on nylon. A further interesting distinc- 
tion between dispersed dyes on pigmented nylon and dis- 
persed dyes on pigmented cellulose acetate rayon is that, 
if fibers dyed to equal depths of shade are placed in a cold 
mixture of 6 parts benzene and 4 parts methylene chloride 
and left overnight, the mixture is heavily stained by the 


dyed cellulose acetate rayon, but only slightly stained by 


the dyed nylon. Until all supplies of nylon were requisi- 
tioned for war purposes, the main outlet for it was in 
the manufacture of ladies’ hose, which were dyed with 
cellulose acetate rayon dyes. These dyes, therefore, are 
the only group of which a wide experience has been ob- 
tained, and bulk work has confirmed their suitability, 
both as regards affinity and ease of application, due to 
their good leveling properties. It follows, therefore, that 
there is no similar volume of experience of the application 
on the large scale of the other classes of dyes to nylon, and 
the work described in the present paper concerns labora- 
tory trials only, which, due to lack of opportunity, have not 
yet been confirmed by large-scale trials. 

When nylon again becomes freely available to the tex- 
tile trades, there is little doubt that it will be used in com- 
bination with other fibers; it will, therefore, be necessary 
for the dyer of these mixed fabrics to be conversant with 
the behavior of direct cotton and other classes of dyes on 
nylon. 

It was evident from the work of White’ and Stott* that 
direct cotton dyes vary widely in their affinity for nylon, 


*Presented at meeting of the Society of Dyers and Colourists held 
at the Victoria Hotel, Bradford, on October 20th, 1942, Fred Smith 
in the chair; and at the College of Technology, Manchester, on 
November 20th, 1942, G. M. Williams in the chair. Reprinted 
from the Society’s Journal. 
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in the same way as they vary in their affinity for other 
fibers, e.g., viscose rayon. Further, the affinity of many 
of these dyes may be improved by dyeing in an acid, as 
distinct from a neutral, dyebath. 

The following two factors appear to emerge from the 
behavior of direct cotton dyes, as described by White and 
Stott. (1) Those direct cotton dyes normally used for 
dyeing cotton and wool, or cotton and silk, fabrics have 
most affinity for nylon. (2) The affinity for nylon appears 
to decrease as the number of sulfonic groups in the dye 
molecule increases. A detailed examination of the consti- 
tution of many direct cotton dyes justifies the conclusion 
that dyes with one or two sulfonic groups have a reasonable 
affinity for nylon, while dyes with three or four sulfonic 
groups have practically no affinity. For example, the 
affinity of Chlorazol Orange POS(I.C.I.), which contains 
one sulfonic group, is similar for nylon and cotton, whereas 
the affinity for nylon of Chlorazol Fast Pink BK (I.C.I.), 
which contains four sulfonic groups, is negligible. It is in- 
teresting to note that a similar examination of the affinity 
of acid dyes for nylon, as listed by Stott”, also reveals good 
agreement with this hypothesis, viz. that the number of sul- 
fonic groups in the dye molecule influenced its affinity. 
Dispersed cellulose acetate rayon dyes, which contain no 
sulfonic groups, have proved to have an excellent affinity 
for nylon. 

Since it was found that acetic acid increases the affinity 
of many direct cotton dyes, the present work was based on 
its use in the dyebath, and it was found that 2-3% acetic 
acid gave the same degree of exhaustion as 5-10%. 

Our earlier published work on the dyeing of viscose 
rayon with direct cotton dyes, using formic acid, showed 
that some direct cotton dyes were precipitated by the acid, 
while others were unaffected. This, of course, is equally 
applicable to the choice of direct cotton dyes for dyeing 
nylon in an acetic acid bath, but there is, fortunately, a 
sufficiency of direct cotton dyes not precipitated by acetic 
acid to provide a satisfactory range of shades. The use of 
Calgon is beneficial in preventing precipitation when using 
water containing traces of metals. 








Despite the increase of affinity obtained by the use of 
acetic acid, the exhaustion of many direct cotton dyes 
remains poor. 1.5% Chlorazol Blue B (1.C.I.) dyed with 
2% acetic acid in a 50 vol. dyeliquor at 90° C. for 1 hr. 
gave only 25% exhaustion. It was clearly desirable, there- 
fore, to increase the degree of exhaustion, and success was 
obtained by four different methods, viz. (1) Pretreatment 
with, or addition to the dyebath of, 8-naphthol, or a num- 
ber of other unrelated organic chemicals. (2) Pretreat- 
ment with water or steam under pressure. (3) Pretreat- 
ment with, or addition to the dyebath of, certain metallic 
salts. (4) Pretreatment with, or addition to the dyebath 
of, monohydroxy-alcohols or mono- or di-alykyl esters of 
dihydroxy-alcohols. These four possible methods, as far as 
they have been developed, are next considered in detail. 

Throughout this work the nylon yarns (45/15 matt, 
43/17 bright, unless otherwise stated) were first scoured in 
a liquor containing 3 g. soap flakes and 1 c. c. 0.880 am- 
monia per 1. at 60° C. for 20 min., followed by a wash in 
hot water and two washes in cold water. 

(1) B-Naphthol Pretreatment—The use of B-naphthol 
and common salt for correcting faulty shades dyed with 
direct cotton dyes on viscose rayon, due to viscose rayon 
of varying dyeing affinity, was discovered at Droylsden’, 
and still remains the one effective method. 

Boulton and Morton* have shown that B-naphthol in- 
creases the rate of diffusion of direct cotton dyes into 
cellulose. In addition, Boulton (Private Communication) 
has shown that nylon dyes very much more slowly than vis- 
cose rayon with direct cotton dyes, although it is possible by 
prolonged dyeing (frequently beyond the practical dyeing 
limit) to obtain a high degree of exhaustion on nylon un- 
der normal viscose rayon dyeing conditions. The follow- 
ing comparative times of half dyeing (in min.) on viscose 
rayon (150/27) and nylon (43/17) were determined by 
Boulton— 


Dye Viscose Rayon 
Chlorazol Fast Orange GS. (I.C.I.)..... 0.1 
Chlorazol Sky Blue FFS (I.C.I.)....... 
Icyl Blue G (I/C.1.) 0.2 
Chlorantine Fast Blue 3GLL (C.A.C.)... 126 





These figures illustrate this point clearly, and also that 
the behavior on viscose rayon and nylon is quite distinct, 
and the individualism of dyes is also well illustrated. It 
appeared logical, therefore, that an increased rate of dif- 
fusion of these dyes into nylon might also be obtained by 
the use of B-naphthol; subsequent work has shown that 
this anticipation of an increased affinity was correct. 

The first step was to dye 2% shades of the following 
direct cotton dyes on nylon in 50 vol. at 90°C. for 1 hr., 
with the addition of 15% 8-naphthol, 5% acetic acid and 
2.5% Calgon T on the weight of material. The following 
results were obtained— 


Considerable increase in affinity 


Chlorazol Fast Orange AGS (I.C.I.) 
+ Diphenyl Sky Blue FFS (Gy.) 
+ Chlorazol Fast Blue 4GKS (I.C.I.) 
+ Durazol Fast Blue 2GS (I.C.I.) 
+ Chlorantine Fast Blue GLL (C.A.C.) 


Moderate increase in affinity 
Solar Yellow 2R (S.) 
+ Chlorazol Fast Pink BKS (I.C.I.) 
+ Diphenyl Fast Blue Green BL (Gy.) 
+ Paramine Black BH (L.B.H.) 
Chlorazol Black E Extra (I.C.I.) 


Little increase in affinity 
Diphenyl Fast Red 7BL (Gy.) 
Chlorazol Dark Green PLS (I.C.I1.) 
Those dyes marked + have only a poor affinity for nylon in the 
absence of 8-naphthol, whereas the others have moderate or good 
affinity. 


Work was then confined to 1.5% Chlorazol Blue B 
(1.C.I.) and determined that 15% B-naphthol was the best 
percentage for this depth of shade, in that it gave 100% 
exhaustion. Next an acetic acid range was carried out and 
the following exhaustion figures obtained— 


Approximate Jo exhaustion of dyebath 


% Acetic acid —— acini : —____—_—___. 

added No B-naphthol 15% B-naphthol 
0.0 _ 0 0 
5 20 
13 50 
20 50 
20 70 
25 i 
26 100 
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These results show that, in the presence of B-naphthol 
under the conditions stated, maximum exhaustion was ob- 
tained by the use of 5% acetic acid. 

A temperature range showed that nylon had little affinity 
for the dye below 80°C., but a full shade was obtained at 
90°C., so this temperature was adopted for further work. 

A time range under the above conditions gave the fol- 
lowing approximate exhaustion figures— 

Time in min... 5 10 20 30 40 60 
% Exhaustion. 20 22 30 50 75 90-100 
which showed that the rate of dyeing was under practical 
control. 

Influence of volume was next determined, in liquor- 
goods ratios of 30:1, 50:1 and 75:1, using a 0.3% B-naph- 
thol solution— 

Liquor-goods ratio 50:1 75:1 
% Exhaustion 90-100 10 
These results indicate that the amount of -naphthol re- 
quired is best reckoned on the weight of nylon to be dyed. 

The next step was to determine whether increasing 
amounts of dye require increasing amounts of B-naphthol, 
and it was found necessary to increase the B-naphthol in 
order to obtain complete exhaustion in heavy shades. Up 
to 30% of B-naphthol on the weight of yarn was required 
for 100% exhaustion of 6% Chlorazol Blue B, which 
showed that the method had definite limits for practical 
dyeing purposes on the large scale. 

Next, 67 other organic chemicals were tried. Many of 
the chemicals attacked the nylon, others stained it, others 
had no effect on the exhaustion rate, whilst the following 
were almost equal to B-naphthol in their effect-—a-naphthol, 
o-cresol, phenol, a-naphthylamine, aniline salt (but not 
aniline oil), o- and p-toluidine,, benzidine, and p-dimethyl 
aminobenzaldehyde. Many of these chemicals, if used im 
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sufficient strength, were found to dissolve the nylon. It 
was noticed that sulfonic acids had no similar effect on 
increasing the affinity. In an exactly parallel manner, B- 


naphthol sulfonic acids have no effect on the levelling of 


direct cotton dyes on viscose rayons of varying dyeing 
affinity. 

Since it was obviously impossible to use 30% B-naphthol 
in each dyebath, attention was turned to pretreatment, which 
had the advantage of enabling a standing bath to be main- 
tained, thus making the process more economical. Work 
in this direction revealed some interesting facts. Prelimi- 
nary tests showed that pretreatment was effective and that 
pretreated nylon could be washed free from #-naphthol 
without reducing the increased affinity for dyes given by 
the pretreatment. Detailed tests revealed that pretreat- 
ment with 20% of B-naphthol on the weight of nylon in 
50 vol. gave complete exhaustion of 1.5% Chlorazol Blue 
B. Further experiments indicated that the amount of acetic 
acid required was 5%, and that B-naphthol was absorbed 
at lower temperatures than 90°C., but was out of solu- 
tion at the lower temperatures. Time ranges showed that 
immersion in the B-naphthol at 90°C. for 1 min. was suf- 
ficient, so that a simple padding treatment, in the case of 
pieces, would be effective. 

Influeace of Volume—Nylon was pretreated at 90°C. 
for 1 hr. with the following amounts of B-naphthol, and 
then dyed with 1.5% Chlorazol Blue B, in presence of 5% 
acetic acid— 


(a) 15% B-naphihol 
(on weight of :ylon) 


(b) 0.3% B-naphthol 
solution 


% Exhaustion 
by weight) > 90 
by weight) > 90 
59% by weight) > 90 


Vol. % Exhaustion 
3 100 
> 90 
70-80 


Finally, i 
8-naphthol-pretreated nylon was normal and under control. 
Absorption of B-Naphthol by Nylon—Estimation of the 
absorption of B-naphthol was determined by coupling with 


was ascertained that the rate of dyeing on 


standard diazobenzene in alkaline solution, the end-point 
being determined by back-titration with alkaline R-salt 
(sodium B-naphthol-3 :6-disulfonate) solution. These de- 
terminations revealed that, from an acid or neutral bath 
of B-naphthol (25% by weight on the material at 90°C. 
for 1 hr. in 50 vol.), 12-13% B-naphthol on the weight of 
nylon was absorbed from the bath; but if the bath was 
the normal alkaline B-naphthol bath, only 2% 
sorbed and no extra affinity for Chlorazol Blue B resulted. 
Complete removal of the B-naphthol by alkaline extraction 
of the B-naphthol-treated nylon did not diminish the in- 
creased affinity given by the treatment. 

Effect of B-Naphthol on Nylon Skein Shrinkage, Tensile 
Strength, and Elongation of Yarn—Skeins of unscoured 
43/17 bright nylon were treated in 50 vol. of 0.5% B- 
naphthol solution (25% by weight) at 90°C. for 1 hr., 
washed and dried. The weight increase (by direct weigh- 
ing), skein shrinkage. tensile strength, and elongation wer¢ 
a follows— 
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B-Naphthol Treatment of Nylon Mixed Fabrics—Fab- 
rics consisting of nylon, Tudenza viscose rayon, and cot- 
ton, including two crepe materials, were treated with 
B-naphthol (0.4% solution in 30 vol. = 
at 90° C. for 30 min. The material was rinsed well and 
dyed with 1.5% Chlorazol Blue B and 2.0% 


in 30 vol. at 90°C. for 1 hr. In all cases heavier dyeings 


12% by weight) 
acetic acid 


on the nylon were obtained by the B-naphthol treatment. 


Further experiments in dyeing the mixed fibers with 
Chlorazol Blue B gave the following results— 


Dyebath Dyeing result 


10% Common salt Cotton and viscose rayon dyed at 
the expense of the nylon. 

Cotton and viscose rayon dyed at 
the expense of the nylon, but not 
so pronounced as above. 

Nylon dyed at the expense of the 
cotton and viscose rayon. 

More solid shade on the three fibers. 


2% Acetic acid 


B-Naphthol-treated material 
and 2% acetic acid 

B-Naphthol-treated material 
and 2% acetic acid + 10% 
common salt 


It is seen from the above table that it is possible, by 
pretreating fabrics of this type with B-naphthol, or without 
pretreatment, (@) to dye either the cotton or the viscose 
rayon to a heavier shade than the nylon, (b) to produce a 
solid shade on the three fibers, or (c) to dye a heavier shade 
on the nylon. Which of these results is obtained is entirely 
at the option of the dyer. The addition of common salt to 
an acetic acid dyebath does not materially increase the 
take-up of direct cotton dye by the B-naphthol treated 
nylon, 


(2) Pretreatment of Nylon with Water or Steam under 
Pressure—Preliminary tests showed that the affinity of 
nylon for direct cotton dyes in an acetic acid dyebath was 
increased by this treatment, so tests over a range of tem- 
peratures were carried out for 1 hr. The exhaustion figures 
relate to dyeings of treated nylon with 1.5% Chlorazol Blue 
B and 5% acetic acid in 50 vol. at 90°C. for 1 hr., unless 
otherwise stated. 


(Table appears 


on next page) 





Temperature of 
treatment with 
water or steam 


°C 


Untreated ‘es 30 
100 Atmospneric 30 
115 10 50 
130 25 20 
142 40 95-100 
150 55 100 (30 min.) 
158 70 100 (10 min.) 
163 85 100 ( 5 min.) 


¥ 
Pressure % [% 
lb. per sq. in. Exhaustion Shrinkage 


PNeHOCOONIN, 


et 


The times in the % Exhaustion column indicate the approximate 
time required to give 100% exhaustion. Similar exhaustion figures 
were obtained using 2% Chlorazol Fast Pink BK (1.C.I.) and 1% 
Chlorantine Fast Blue GLL 200 (C.A.C.). 

Further work showed that pretreatment for 10 min. was 
sufficient to give the desired extra affinity, but it must be 
realized that, with raising the autoclave to the desired 
temperature and cooling down again after the 10 min. 
pressure treatment, the nylon is in the autoclave 80 min. 
approx., although the pressure is completely released in 
1 min. Further trials in which the nylon was heated in 
superheated steam and not completely immersed in water 
gave comparable results. 

The influence of treatment under 85 Ib. per sq. in. 
(165°C.) in the following solutions was next investigated 
and compared with treatment in water only—(a) water, 
(b) 1% acetic acid, (c) 2°Tw. caustic soda, (d) 0.1% 
8-naphthol solution and (e) 0.4% Calsolene Oil HS 
(1.C.I.) solution. After the treatment all the skeins were 
washed well in water and then dyed with 1.5% Chlorazol 
Blue B and 5% acetic acid in 50 vol. at 90°C. With the 
exception of the untreated skein, complete exhaustion was 
obtained in all cases in 10 min., or less, there being no ob- 
vious advantage or disadvantage shown by using the above 
solutions in place of water. 

The above pretreated yarns were also dyed with 2% 
Chlorantine Fast Blue GLL 200. These dyeings showed 
complete exhaustion in 5-10 min., with the exception of 
nylon pretreated with Calsolene Oil HS which did not give 
complete exhaustion. 

The above pressure treatments were then repeated at 
135°C. (30 Ib. per sq. in.) with the following results— 


% Exhaustion of 


1.5% Chlorazol 2% Chlorantine ly 
Blue B (1.C.1.) Fast Blue GLL Shrinkage 
200 (C.A.C.) : 


Treatment 


Untreated ate 4 30 
Water eee 80 
Acetic acid yield Sid Gh ; 80 
Caustic soda ..... 75 
B-Naphthol ............ ) 80 
Calsolene Oil HS....... : 40 
5% Soap solution 90 


Sooo" 


PNPOK MD, 


= 
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It is seen from these figures that there is little advan- 
tage over water in the use of solutions of the substances 
tested. The only result of any significance other than that 
of Calsolene Oil HS, appears to be that there is a greater 
shrinkage when using the 5% soap solution. 

45/15 Matt nylon was treated at 165°C. (80 Ib. per 
sq. in.) for 1 hr. and dyed together with an equal weight 


of untreated nylon at 20°, 30°, 40°, 50°, 65°-70° and 
80°-85°C., respectively, for 1 hr., with various types of 
dyes. 

(a) 1.5% Chlorazol Blue B (1.C.I.) and 59% Acetic Acid 
—At all temperatures the treated nylon dyed considerably 
heavier than the untreated nylon, which was only stained 
very slightly up to 50°C. The depth of shade on the treated 
nylon showed only a slight increase from 30°C. to 85°C, 

(b) 1.5% Chrysophenine G (1.C1.) and 2% Acetic 
Acid—At all temperatures the treated nylon was more 
heavily dyed than the untreated, but the difference between 
the two yarns was considerably less than that shown by 
Chlorazol Blue B. 

(c) 1% Azo Geranine 2GS (1.C.I.) and 2% Acetic Acid 
—At 20°-50°C. the treated nylon was more heavily dyed 
than the untreated, the difference between the two yarns 
decreasing as the temperature was increased. At 65°-70°C. 
and at 80°-85°C. the treated yarn was dyed only very 
slightly heavier than the untreated. 

(d) Coomassie Milling Scarlet GS (U.C1.) and 2% 
Acetic Acid—At all temperatures the treated yarn was 
more heavily dyed than the untreated. This was particu- 
larly well-marked at 50°C. and below; above 50°C. the 
differences were relatively small, the treated nylon being 
only slightly more heavily dyed than the untreated. 

(e) 1% Dispersol Fast Crimson B 150 (I.C.I.) dyed in 
0.5% Soap Solution—At all temperatures the treated nylon 
was more heavily dyed than the untreated, but this was 
only definitely so at 50°C. and below; above 50°C. the 
treated nylon was dyed only slightly heavier than the un- 
treated. 

(f) 0.5% Duranol Blue GG 300 powder (I.C.I.) and 
0.5% Duranol Bre&liant Blue CB 300 (.C.I.), dyed in 
0.5% Soap Solution—At all temperatures the treated nylon 
was dyed only very slightly heavier than the untreated. 

There were indications that direct cotton dyes on nylon 
pretreated at 85 Ib. per sq. in. were well exhausted without 
the use of acetic acid. 

It was a logical deduction from the above results to try 
the effect of a normal cotton kiering process, so skeins of 
45/15 matt nylon were kier-boiled with a load of cotton 
in 0.8% caustic soda solution for 4 hr. at 28 Ib. per sq. in. 
After a thorough washing, the kiered nylon showed con- 
siderably increased affinity for direct cotton dyes, as tested 
with Chlorazol Blue B in an acetic acid bath. The shrink- 
age of the skeins was of the order of 10-12% 

It must be mentioned that preboarding of nylon hose 
to give the necessary optimum properties of elasticity is 
restricted to steam treatment at 5-10 Ib. per sq. in. (105°- 
115°C.) ; above these pressures sub-standard hose is pro- 
duced. It will be realized, therefore, that the work de- 
scribed would have to be carefully co-ordinated with other 
factors before adopting it in commercial practice, Actu- 
ally, this work had in mind mixed fabrics of nylon and 
other fibers, and not 100% nylon hose, which must be pre- 
boarded before dyeing. 

(Continued on Page 353) 
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Report of 
COMMITTEE ON COLOR 


I. H. GODLOVE 


Chairman* 


THE MODERN TWO DECADES OF COLOR 
N a year of “total war” which was hardly less prolific 
in color literature and activity than many peace-time 
years, it seems appropriate to review very briefly the 

history of modern color knowledge and examine the bases 
of this prolixity. 

Modern color science and color determination in the 
English-speaking democracies began with the publication 
in 1922 of a Report on Colorimetry by a committee of the 
Optical Society of America, of which L. T. Troland was 
chairman, and a National Research Council monograph, 
“The Present Status of Visual Science,” by the same 
author. This was quickly followed in 1923 by K. S. Gib- 
son’s chapter on Spectrophotometry in the British work, 
“Dictionary of Applied Physics”; in 1924 by the second 
edition of Parson’s “Introduction to the Study of Colour 
in 1924-5 by the American translation of Helm- 
holtz’ “Physiological Optics”; in 1925 by M. Collins’ 
“Colour Blindness” and an OSA committee report on Spec- 
trophotometry (Gibson, chairman); and in 1926 by J. 
Guild’s “Critical Survey . . . of Colorimetry and Allied 


Vision” : 


Sciences.”” In 1929 appeared the first volume of Troland’s 
four-volume work “The Principles of Psychophysiology,” 
with many sections on color, the Munsell ““Book of Color,” 
containing over 400 carefully graduated pigment-color 
standards, and C. Ladd-Franklin’s “Colour and Colour 
Theories”; in 1930 came the “Dictionary of Color” by 
Maerz and Paul; in 1932-3, J. S. Taylor’s translation of 
Ostwald’s “Colour Science”; in 1934, W. O'D. Pierce’s 
“The Selection of Colour Workers”; in 1935, a translation 
of D. Katz’ epochal “The World of Color.” 
followed in 1936 by the “Handbook of Colorimetry” by 
A. C. Hardy and others at Massachuse‘ts Institute of 
Technology; in 1937 by Gibson’s chapter on Spectropho- 
tometry in W. E. Forsythe’s “Measurement of Radiant 
Energy”; and in 1939 by Murray and Spencer’s “Colour 
in Theory and Practice.” Along with these were two long 
series of books, one by M. Luckiesh beginning (in 1915) 
with his “Color and Its Applications,” the other by Faber 
Birren beginning (in 1928) with his “Color in Vision.” 
These reports and books, and others not mentioned in 


These were 


our brief summary, along with a multitude of scientific 
papers, served to bring about a rate of development in the 


* Committee: Wm. D. Appel, Carl Z. Draves, F. T. Simon, 
E. I. Stearns, Jr. 
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field of color science and its applications, in the English- 
speaking countries, which has not been surpassed, and 
rarely equaled, in any comparable field during two decades, 
It is hardly surprising then, first, that the new color knowl- 
edge had not been widely disseminated in the industrial 
laboratories and textile mills of Great Britain and Amer- 
ica, until the last quarter of the 1922-42 period; and, 
second, that the color publications of the war vears are not 
deficient either in number or in quality. 

An important feature of the last decade was the series of 
Symposia on color and related subjects sponsored by the 
Optical Society of America and by the Inter-Society Color 
Council to which that society and our own, as well as a 
dozen other societies interested in color, send delegates, 
some of whom were co-sponsors. These Symposia included 
three in 1931: Color Standards, Color Specification, and 
Photoelectric Spectrophotometers ; in 1934 came Measur- 
ing Spectral Radiation; in 1936, Physical Basis of Sensa- 
tion; in 1939, Optics of Vision and Color Tolerance; in 
1940, Spectrophotometry in the Pulp and Paper Industry. 
In 1941, there were three: Color, Color Measurement and 
Color Standards and Measurement. 

An important event of the period under discussion was 
the adoption in 1931 by the International Commission of 
Illumination of resolutions specifying a Standard Observer 
and Coordinate System for Colorimetry, as well as three 
standard illuminants. Another important feature of the 
last decade has been the tendency among color specialists 
to stress color perception, as opposed to color sensation. 
This attitude, common among modern psychologists, led 
Troland, in the 1929 treastise mentioned above, to include 
attributes of color other than the three usually specified 
(called hue, saturation and brilliance in the 1922 report) 
and to discuss these in connection with the “modes of 
appearance” of colors. He distinguished body, surface, 
film and other modes of appearance. Katz in his book gave 
a very similar treatment. Meanwhile, the Optical Society 
of America in 1933 set up a Colorimetry Committee, of 
which the chairman of the present committee was (and is) 
a member, to revise the epochal 1922 report. Another 
member of that committee, Dr. D. B. Judd, of the National 
Bureau of Standards, vigorously advocated the adoption 
of the perceptual point of view in the definition of color, 
and in a manuscript which provoked much discussion, 
classified colors in aperture (film), illuminant, volume and 
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surface modes. For the common surface mode, including 


the colors of most interest to the textile industry, it was 
indicated that a specification of hue, saturation, lightness, 
transparency and glossiness must be given to completely 
define the perceptual characteristics of such colors. There 
was also within the committee a group which took the 
position that so long as color is defined as a sensation it 
cannot be “measured” in the same sense as in physical 
measurements. For a long time there followed a stalemate 
between the physically-minded members and those per- 
ceptually-minded, who recognized that color measurements 
of a psychological nature can be made but that color meas- 
urement as practiced is neither purely psychological nor 
purely physical. In 1937, a preliminary report was made 
on a basis of a definition of color as a sensation, but re- 
ceived lukewarm support. Finally in 1941, color was de- 
fined as a psychophysical entity, an intermediate category. 
The committee has now very nearly completed a report, 
on that basis, which will be published as a book, illustrated 
with many figures and color plates. This work, when pub- 
lished, is sure to provide a great stimulus to the advance- 
ment of color science on a broad front. Two members of 
the A.A.T.C.C. Color Committee are also members of the 
committee writing that book. 

Another stimulus to the ready acceptance of modern 
methods of color measurement and specification was the 
development by the General Electric Company of the Re- 
cording Photoelectric Spectrophotometer first designed by 
Professor A. C. Hardy. Papers concerning this instrument 
have been published by Hardy, (1929, 1935 and 1938), 
Michaelson (1938), Michaelson & Fanter (1940), Michael- 
son & Liebhafsky (1936), Gibson & Keegan (1938, 1941) 
and Pineo (1940). Other excellent photoelectric and visual 
spectrophotometers and colorimeters have also been de- 
scribed in reports in previous Year Books (see the several 
“Instruments” sections of previous reports of this com- 
mittee ). 

It was your committee’s belief that the scope of its report 
and activities should be broadened in a way which was ably 
outlined by one of its members (E.I.S.). The present re- 
port is an elaboration of that point of view and its tangible 
result. In each of the several sections listed below, we have 
attempted to outline: (1) the present status of the art; 
(2) when possible, the criteria by which progress should 
be judged; (3) what progress has been made in the art 
in the past year; and (4) to what extent it has actually 
been applied in textile industry. In order to prevent this 
report from reaching inordinate length, we have confined 
our references almost wholly to authors writing in English. 


1, LIGHT SOURCES AND LIGHTING 


A general account of the state of the art may be found 
in Macbeth, Amer. Dyestuff Rptr. 30, 615 (1941), color 
and light sources. The classification of illuminants by 
means of a color-temperature rating has continued to be 
used since the time when Priest (1923) measured the color- 
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temperatures of various phases of daylight, and the father 
of the present Macbeth in 1928 published such ratings for 
various sources. An illuminant such as the mercury arc 
cannot be so specified as it departs too much from the 
“black-body” distribution on which the method is based; 
but Davis (1931) and Judd (1936) published methods 
for finding the color-temperatures of sources near the 
black-body locus. 

Of the three standard illuminants (A, B and C) speci- 
fied by the International Commission on Illumination in 
1931, Illuminant C, representative of “daylight,” is most 
used in this country. Data on filters for its practical realiza- 
tion were published by Davis & Gibson (1931). Data on 
the spectral energy distributions of various phases of nat- 
ural and artificial daylight, (north) skylight, and other 
illuminants may be found in various papers by Barnes 
(1935) ; Barnes & Forsythe (1936, 1937); Barnes, For- 
sythe & Karash (1939); Benford & Buttolph (1928) ; 
Buttolph (1939) ; Dorcas (1940); Gage (1939) ; Gibson 
(1940); Inman (1939); Moon (1940); Taylor (1934) 
and Taylor and Kerr (1940, 1941). Data on the bright- 
ness of light sources are given by Forsythe & Watson 
(1941). 

Luckiesh (1928) discussed the relation of intensity of 
light to color discrimination. Textile lighting and other 
lighting for discrimination and detecting small color dffer- 
ences have been discussed by Howell (1938), Taylor 
(1940, 1942) ; and Luckiesh (1928, 1928), who compared 
“white” light and north-sky light for this purpose. Nicker- 
son (1939, 1939) discussed the use of artificial daylight 
for color grading ; and recently published data for determin- 
ing how good a substitute one illuminant is for another in 
such work. Luckiesh & Moss (1936, 1942) have discussed 
the problems of seeing under tungsten-filament, mercury, 
sodium and fluorescent lighting, and Luckiesh and Taylor 
(1938) the characteristics of the first three types at low 
intensities, while Taylor (1940) discussed the effect of 
the last-named type on the colors of decorations and 
furnishings. 

A National Bureau of Standards Letter Circular (LC- 
581, 1940) discusses the “color of the illuminant and effi- 
ciency of the worker”; while a Bureau physicist, D. B. 
Judd, published (1939) a paper on definition and toler- 
ances for artificial daylight for color matching. 


2. VISION AND COLOR PERCEPTION 


A discussion of recent work in this field would go far 
beyond the scope of this report, so only a few remarks on 
points of special interest will be made. A comprehensive 
review of the present status may be found in a report by 
S. W. Fernberger et al, Emergency Comm. in Psychology ; 
Natl. Research Counc.; Psychol. Bull. 38, 432-68 (1941), 
entitled “Perception” in a bulletin on “Military Psy- 
chology” many of its 313 references deal with vision. A 
report and two books in this field were mentioned earlier 
in this report. This field has been illuminated by several 
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brilliant as well as prolific authors. At least 50 papers 
have been published by Ferree and Rand during the two 
decades, while S. Hecht and his collaborators have pub- 
lished at least 70. Many papers have been contributed also 
by Bartley, Cobb, Cobb and Moss, Collins, Crozier, 
Edridge-Green, C. H. Graham, Granit, Ladd-Franklin, 
Luckiesh and Moss, Lythgoe, E. Murray, Roaf, Sheard, 
Stiles, G. Wald, G. L. Walls, W. D. Wright and others, 
to mention only a few writing in English. During the year 
Hecht (see below*) published a review of the papers at a 
symposium on vision; these were done, along with three 
other related papers into a book edited by H. Kliiver and 
published as Biological Symposia, vol. VII, by the Jacques 
Cattell Press, Lancaster, Pa. Books by Boring, Resnick 
and Walls are listed below*, while S. L. Polyak’s “The 
Retina” appeared in 1941. 

The use by Katz of differently illuminated spaces gave 
impetus to the study of so-called “color constancy” effects 
and to a re-examination of classical views on contrast, 
adaptation and other mechanisms in color vision. The 
classical work was found inadequate to account for the 
many effects due to changed illumination. Work by 
Jaensch, Katz and Gelb showed the importance of field 
illumination. Besides the book by Katz, mentioned above, 
we have papers in English by Katona, J. Expt. Psychol. 18, 
49 (1935), color-contrast and color-constancy; by Judd, 
J. Opt. Soc. Amer. 30, 2 (1940), hue, saturation and light- 
ness of surface colors with chromatic illumination ; by Hel- 
son, J. Expt. Psychol. 23, 439 (1938), the principle gov- 
erning changes in hue, saturation and lightness of non- 
selective samples in chromatic illumination ; and by Helson 
& Jeffers, J: Expt. Psychol. 26, 1 (1940) ; hue, lightness 
and saturation of selective samples in chromatic illumina- 
tion. Helson showed the importance of background as well 
as illumination in the determination of constancy effects. 
The papers by Judd and Helson made possible a quan- 
titative approach to problems of constancy through the 
formulation of a theory of adaptation level. In this connec- 
tion a joint paper by them, J. Expt. Psychol. 15, 380 
(1932), a study of photopic adaptation, is important. The 
role of illumination and adaptation level in the perception 
of colors and the phenomenon of color-constancy has been 
treated in a “popular” manner by Birren in his book “The 
Story of Color,” pp. 260-6, 282-3 (1941); also in the 
article by Godlove & Laughlin cited in section six below. 

Kampmeier, Science 69, 580 (1929), has reported on 
retinal pressure images in the use of optical instruments ; 
and Karwoski, Amer. J. Psychol. 41, 625 (1929) and 
Karwoski & Crook, J. Genl. Psychol. 16, 259 (1937) on 
after-images from spectral colors. Ferree, Rand & Lewis, 
Arch. Ophthal. 13, 212 (1935) and Ferree & Rand, Person. 
J. 15, 207 (1936) have reported on the factors necessary 
for visual acuity. Roaf, Proc. Roy. Soc. B 106, 276 (1930), 
on visual acuity in lights of different colors; and Tinker, 
Genet, Psychol. Monogr. 11, 61 (1932) on the effect of 
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Other papers 


color on visual apprehension and perception. 
in this field will be mentioned in section 8. 

In the Inter-Society Color Council News Letter No. 45 
(January, 1943) is reported a November, 1942, talk by 
D. B. Judd on color blindness and its relation to the detec- 
tion of camouflage. On the same subject was a brief article 
by the editor in Nature 146, 226 (1940). Development ofa 
test for color aptitude by the ISCC has been continued and 
is apparently approaching a successful conclusion. A sub- 
committee has meanwhile standardized a test for red-green 
discrimination based upon the materials prepared for the 
aptitude test, and has placed it at the disposal of the Armed 
Services as an aid in the selection of personnel to operate 
aircraft. For report of progress on the aptitude and color- 
blindness tests see ISCC News Letter No. 44 (November, 
1942). 

In connection with the problem of individual variations 
in color matching of textiles and the importance of stand- 
ard illumination in such matching, a member of the ISCC, 
now Lt. J. J. Glenn of the U. S. Navy, developed a 
“Colorule” consisting of two series of dyed samples which 
illustrate the extent of disagreement possible for different 
eyes and different illuminations. One of the series was 
dyed with a combination of orange and blue dyes. and the 
other with a mixture of yellow and violet dyes. The test 
consists in finding two samples, one in each series, which 
most nearly match under the given illumination. The whole 
is arranged in convenient “slide-rule” form with 24 colors 
in each set (1 to 24 and A to X). Godlove tested over 50 
persons and found variations in daylight from match of 
3 with D to match of 15 with O. So striking were the dif- 
erences that some persons refused to believe that the 
matches of others were not “faked.” The variations ap- 
peared to follow a compound change from 3 vs. D for the 
younger and blue-eyed persons to 15 vs. O for the older 
and brown-eyed persons, in daylight. In artificial tungsten- 
filament light, all matches moved toward the larger num- 
bers by 3 to 8 steps, less for the latter group than for 
the former ; that is,.the change for all was in the direction 
toward the daylight match of the older, brown-eyed persons. 

During the year, F. L. Dimmick reported in ISCC News 
Letter No. 43 (September, 1942) on the status of the 
much-publicized experiments purporting to relieve color- 
blindness by feeding very large doses of vitamin-A. The 
conclusions, which were not unequivocal, are not repeated 
here for lack of space ; reference should be had to the above 
notice. 

Walls has a paper in the April, 1943, number of J. Appl. 
Physics on the evolution of color vision, which summarizes 
his excellent work in this field. A paper by Pitt on color 
blindness and a review of vision by Schwichtenberg are 
listed in the bibliography below.* 


3. COLOR TERMINOLOGY, DESCRIPTION AND 
SPECIFICATION 


In this section there have been a number of recent re 
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views: Dimmick, Psychol. Bull. 35, 473 (1938), color 
nomenclature and specification ; Gibson, J. Soc. Mot. Pict. 
Engin. 28, 388 (1937), analysis and specification of color; 
Godlove, Symposium on Color of the Amer. Soc. Test. 
Mat., Philadelphia, pp. 37-46 (1941), color standards for 


opaque materials; Judd, Illum. Engin. 36, 336 (1941), 


color systems and their inter-relation; Scofield, paper at 
1941 ISCC-ASTM Symposium on Color, Washington, 
March 5, color specification of transparent materials. Re- 
lated reviews are listed in section 5. Papers on terminology 
are listed in the bibliography below* under the names of 
Archibald and Murray and several under Anon. (anony- 
mous ). 

The specification of colors requires the use of a stand- 
ard observer and standard sources of light as stimuli, which 
have been defined by the International Commission on 
Illumination (1931). Its recommendations are described 
by Judd, J. Opt. Soc. Amer. 23, 359 (1933), the 1931 
I. C. I. standard observer and coordinate system for color- 
imetry ; by Smith & Guild, Trans. Opt. Soc. 33, 73 (1931- 
2), and by Hardy et al in the Handbook of Colorimetry 
(1936), mentioned above. The standard observer is known 
to be duplicated only under very limited conditions; see 
Judd, J. Opt. Soc. Amer. 30, 2 (1940) and Helson, Amer. 
J. Psychol. 52, 406 (1939). Transformations of the ICI 
system have been proposed for various purposes, “some 
for greater simplicity in computation, some for providing 
uniform chromaticity scales, and others for quantifying 
theories of color vision” (Judd). Such transformed sys- 
tems are reported in papers by Ives, J. Franklin Inst. 180, 
673 (1915) Judd, Bur. Stand. J. Research 4, 515 (1930), 
14, 41 (1935), 17, 771 (1936); MacAdam, J. Opt. Soc. 
Amer. 27, 294 (1937); Breckentidge & Schaub, J. Opt. 
Soc. Amer. 29, 370 (1939) ; and: Holmes, Proc. Roy. Soc. 
52, 359 (1940). For other transformations, pp. 15-8 of the 
review by Judd, the fourth listed above, may be consulted. 

During 1942, new recognition was gained for the ISCC- 
NBS method of designating colors, which has been ap- 
proved by the A.A.T.C.C. Nickerson & Newhall, J. Opt. 
Soc. Amer. 37, 587 (1941), published Munsell notations 
for the central colors of each group having a given desig- 
nation in the ISCC-NBS system. The American War 
Standard for the Specification and Description of Color, 
Standard Z44—1942 of the American Standards Associa- 
tion, was approved on June 17, 1942. This standard recom- 
mends the ISCC-NBS names as the last of four provisions, 
the other three being Munsell notations, spectrophoto- 
metry and the use of the 1931 ICI standards. 

During 1942 was announced completion of the “Color 
Harmony Index” and “Color Harmony Manual,” pub- 
lished by the Color Laboratories Division of the Container 
Corporation of America. These were arranged according 
to the theories of Ostwaid by Egbert S. Jacobson, Art 
Director. The chips were prepared by Carl E. Foss, ISCC 
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officer and associate editor, who employed colorimetric 
specification in 
through the use of spectrophotometric measurements. A 
brief description of these works may be found in the ISCC 
News Letter No. 43 (September, 1942), p. 9. A letter, 
in which this system is compared with other representations 
of the Ostwald system and with the Munsell system, was 
written by the National Bureau of Standards, and ap- 
peared in the December, 1942, issue of Modern Packaging. 
Faber Birren, in a number of books and magazine articles, 
has advocated the use of the Ostwald system, or a modi- 
fication of it, in problems of design and color harmony. 
But, as the Bureau of Standards letter states, “Ostwald’s 


accordance with standard procedures 


proposals for organization of color deserve much more re- 
spect than his colorimetric methods which have been under 
criticism almost since their first exposition.” ISCC News 
Letter No. 36 (July, 1941) contains, under the title “Color 
Harmony and Color Systems,” a letter by Birren com- 
paring the Ostwald and Munsell ideas (pp. 2-3). On pages 
four to seven of the same issue, under the heading “Color 
Harmony according to Ostwald,” the subject is pursued 
further after reviewing an article by Eysenck, Nature 147, 
682-3 (1941). Eysenck’s experimental investigation failed 
to support Ostwald’s claims. In this connection see also 
J. B. Parry, Nature 147, 782-3 (1941), esthetic appeal of 
There is general belief, 
however, that Ostwald’s ideas of color organization and 


Ostwald’s chromatic standards. 


Birren’s modifications of them, merit further careful con- 
sideration. As to the technical excellence of the Ostwald- 
Jacobson-Foss standards there can be no doubt. The use 
of washable, cellulose-acetate, removable chips, convenient- 
ly arranged for rapid location of colors, and with dull and 
glossy finish on the two sides, are features which surely 


recommend themselves. 


4. EVALUATION OF COLOR CHANGES, COLOR 
TOLERANCES, MATCHING AND 
DISCRIMINATION 


Problems of tolerance in color rm-atching and in pur- 
chasing according to color specifica ions are closely similar 
to the problem of specification of large and small color 
changes. One aspect of the general problem consists in 
finding a color-stimulus mixture diagram such that a given 
distance on the diagram corresponds to a constant color 
change or difference, in any portion of the diagram. Such 
diagrams have been obtained by various transformations 
of the standard 1931 I.C.I. diagram (see the preceding 
section) ; they are known as “uniform chromaticity scale” 
diagrams or triangles. A logical difficulty in all arises 
from the fact that the experimental data are obtained chiefly 
from matches or equations between color-stimuli, and we 
attempt to use them, after transformation, to judge dif- 
ferences. Another phase of the general problem concerns 
the scale factors to be used for the combination of the 
chromaticity and lightness differences, determined by ap- 
propriate means, to obtain the total color difference. These 
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factors are known to vary considerably with changing 
conditions of observation. In this connection see Hunter, 
Circular of the Natl. Bur. Stand. C429 (1942), pp. 17-9, 
Still another problem hinges around the question whether 
two large color differences, the same multiple of two equal 
small differences, are necessarily equal. Indirect evidence 
on this question was obtained by Bellamy and Newhall 
(see reference below*), who found the following equation 
between liminal differences in Munsell value (lightness), 
chroma and hue: 1 V = 8 C = 22 H, whereas Nickerson 
based her “index of fading” on the large-difference equa- 
tion 1 V = 2 C = 3 H (compared at slightly different 
chroma) resulting from her experimental data. 

Progress in this field can no doubt be materially expe- 
dited by cooperation of this committee with other commit- 
tees, especially those concerned with rating the color 
changes produced in fastness tests. Important milestones 
in this field were papers by Cunliffe, J. Soc. Dyers Col. 
45, 305 (1929), measurement of the color of textile fabrics 
and some applications to problems of fading; and by 
Cunliffe and Lambert, J. Soc. Dyers Col. 47, 225 (1931), 
measurement of the color of textiles, VIII, numerical 
expression and calculation of fading. Outstanding recent 
work of this sort includes three papers by Nickerson: 
ASTM Standards on Textile Materials, Comm. D-13, p. 
238 (1936), index of fading in faded fabrics; Preliminary 
report of the U. S. Dept. Agric., Bur. Agric. Econ. (1933), 
studies of stability in raw cotton; and J. Opt. Soc. Amer. 
21, 643 (1931), color measurement in psychological terms 
(use of standardized rotating Munsell disks). The mathe- 
matics involved in the last-named paper was also treated 
by Godlove, J. Opt. Soc. Amer. 55, 44 (1935). A very 
fine study of this field, though applied to materials very 
different from textiles, was by Balinkin, Bull. Amer. 
Ceram. Soc. 20, 392 (1941), measurement and designation 
of small color differences. In this connection, two papers 
by MacAdam should also be consulted: J. Opt. Soc. Amer. 
30, 657 (1940), noticeability of color differences in day- 
light ; and J. Opt. Soc. Amer. 32, 247 (1942), visual sensi- 
tivities to color differences in daylight. A paper by Nutting 
is mentioned in section 7. Judd has described an instru- 
ment useful in measuring small color differences: J. Opt. 
Soc. Amer. 26, 304 (1936), a subtractive colorimeter for 
small color differences on the standard ICI system. 
Another instrument for measuring color differences, which 
has been very successful in the paint industry, and could 
be adapted readily to textiles, is described in the paper by 
Hunter cited near the start of this section and in the Eick- 
hoff & Hunter reference below.* 

Textile color tolerances have been specifically studied 
by Nutting, Text. Research 6, 104 (1935); 7, 5 (1936) ; 
Amer. Dyestuff Rptr. 25, 585, 630 (1936) ; and by Judd. 
Text. Research 9, 253 (1939), specification of uniform 
color tolerances for textiles; see also Judd, J. Opt. Soc. 
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Amer. 29, 264 (1939), Amer. J. Psychol. 52, 418 (1939), 
specification of color tolerances at the National Bureay 
of Standards; Amer. Dyestuff Reptr. 28, 441 (1939), the 
physics of color tolerance; and J. Opt. Soc. Amer. 28 
52 (1938), uniform tolerances for surface-color specifi- 





cation. 

The unit of color-difference evaluated from Judd’s equa- 
tions applied to the measurements has been called by him 
the “NBS unit of color-difference,” and by Balinkin the 
“judd.” Balinkin, Bull. Amer. Ceram. Soc. 20, 392 (1941), 
states that the judd is about 5 times larger than the least 
perceptible difference under good observing conditions, and 
that it was intended to represent a surface-color difference 
of some significance in industrial or commercial practice. 
In April, 1940, the ISCC Committee on Standardization 
of Discriminative Terms in Color tentatively adopted the 
following scale to designate the terminology used for small 
color differences in the dye industry: “trace” 0.0, 0.5, 
“slight” 0.5-1.5, “noticeable” 1.5-3.0, “appreciable” 3.0-6.0, 
“much” 6.0-12.0; and “very much,” more than 12 judds, 
However, there is considerable disagreement on the mag- 
nitude of the tolerance which should be allowed in various 
industrial problems under varying conditions. For increase 
in the magnitude of the tolerance in a “seller’s market” as 
compared to the usual “buyer’s market,” see Skinkle and 
Platt, Amer. Dyestuff Rptr. 31, 537 (1942), determination 
of permissible tolerances in color matching. 

Other valuable papers on color tolerances, which show 
the interest of other societies in this subject, include: 
Anon., Trans. Illum. Engin. Soc. 34, 842 (1939), toler- 
ances in color specification; Balinkin, Amer. J. Psychol. 
52, 428 (1939), industrial color tolerances ; Boring, Amer. 
J. Psychol. 52, 384 (1939), psychophysics of color toler- 
ance ; H. W. Ellis, Proc. Phys. Soc. 53, 288 (1941) ; Mac- 
Adam, Amer. J. Psychol. 52, 412 (1939), representation of 
color tolerance on the chromaticity diagram ; Helson, Amer: 
J. Psychol. 52, 406 (1939), color tolerances as affected by 
changes in composition and intensity of illumination and 
reflectance of background; Nickerson, Text. Research 6, 
505 (1936), specification of color tolerances (use of Mun- 
sell specifications). 


5. INSTRUMENTS AND COLOR MEASUREMENT 


This section of course overlaps the two preceding ones 
which include references to instruments and methods for 
the determination of color and color differences. Instru- 
ments have been reviewed by the T.A.P.P.I. in Tech. 
Assoc. Papers 23, 489 (1940), survey of color instru- 
ments used in the pulp and paper industry. This was 
part of the 1940 ISCC-TAPPI Symposium on Spectro- 
photometry, which also included Gibson’s survey of spec- 
trophotometers (pp. 475-80).and Van den Akker’s survey 
of abridged spectrophotometers (pp. 480-9); and other 
papers on instruments by Hatch, Griesheimer, Davis and 
Foote. That society was also represented by the important 
series by the Staff of the Institute of Paper Chemistry, 
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Paper Trade J. 104, (1937) to 112 (1941), instrumenta- 
tion studies. A similar review from the textile viewpoint 
would be invaluable, while determining to what extent 
color-measuring instruments are used in the textile in- 
dustry would be of much interest. 

In the 1941 A.S.T.M.-ISCC Symposium on Color were 
included, besides the papers by Scofield and by Godlove 
cited in section 3, Parker’s “spectrophotometry and color 


evaluation,” and Hunter’s “photoelectric tristimulus color- 
imetry.” In the 1941 Amer. Ceram Soc.-ISSC Symposium 
on Color Standards and Measurements, besides the im- 
portant paper by Balinkin cited in section 4, were three 


papers on spectrophotometry, color standards and color 
specification. Both symposia were introduced by papers 
of a general nature by Judd. 


It has frequently been remarked that color measure- 
ment in Great Britain and in the United States has empha- 
sized two diverging branches of that science. In the former, 
the use of colorimeters has been stressed ; in this country, 
spectrophotometry has been applied to a greater degree. 
In Great Britain, the Guild colorimeter and its develop- 
ment, the Donaldson colorimeter, along with the Tinto- 
meter, which uses colored glass standards, have been 
much employed. In the United States, besides spectro- 
photometers, the Hunter Multipurpose Photoelectric Re- 
flectometer has been increasingly used; in this connection, 
see Hunter, J. Research Natl. Bur. Stand 25, 281 (1940), 
J. Opt. Soc. Amer. 30, 536 (1940) and Amer. Dyestuff 
Rptr. 30, 525, 542 (1941). The same author has published 
a number of papers on related subjects as well as on deter- 
mination of various forms of gloss. Tilleard, in the ref- 
erence below,* has compared the relative merits of spectro- 
photometry and colorimetry. 


Papers on the Hardy-General Electric spectrophotometer 
were mentioned in the introductory paragraphs of this 
report, along with some of Gibson’s articles on spectro- 
photometry. Other important papers by Gibson are: J. 
Opt. Soc. Amer. 27, 564 (1931), spectrophotometry at the 
Bureau of Standards; Instruments 9, 309, 322, 335 
(1936), photoelectric photometers and colorimeters; and 
the survey mentioned in this section as part of the TAPPI- 
ISCC Symposium. From the National Bureau of Stand- 
ards comes also Letter Circular LC-545 (1939) on photo- 
electric colorimeters. Covering much ground common with 
the latter is the paper by Van den Akker, J. Opt. Soc. 
Amer. 27, 401 (1937) chromaticity limitations of the best 
physically realizable three-filter photoelectric colorimeter. 
From England has come a series of papers by Guild from 
1922 to 1940; and four papers by J. W. Perry: J. Sci. 
Instr. 15, 270 (1938) ; Proc. Phys. Soc. 53, 272 (1941) ; 
Nature 148, 691 (1941), and Nature 149, 247 (1942). 
R. H. Miiller, Indus. Engin. Chem., Anal. Ed. 13, 667- 
734 (1941), has published a comprehensive review on 


_ 


*Refers to Bibliography of Color to appear in 1943 Year Book. 
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instrumental methods of chemical analysis (including 
spectrophotometry, etc.). 


6. COLOR PSYCHOLOGY, COLOR SCIENCE 
AND MISCELLANEOUS 


This section has knowingly been made a catch-all for 
all subjects of color interest not readily classifiable under 
the other seven headings ; and “color science” may embrace 
too much. The chief item of color science not belonging 
under other headings is the relation of color to constitu- 
tion. 

In that field very recent progress has been most remark- 
able. Between the late years of the last century and 1935 
no very epochal new conceptions were advanced to supple- 
ment the theory of the effects on color of chromophore, 
auxochrome, and salt-forming groups. The quinonoid group 
and more generally the “conjugation” of double bonds were 
recognized as the most potent of chromophores ; and vari- 
ous modifications of a quinonoid theory of color were 
developed. Then followed theories of atomic vibrations and 
tautomeric changes ; various changes of colored and color- 
less molecules into one another were studied, and color 
changes were correlated with tautomeric changes. Dilthey 
(1920) distinguished positive and negative chromophores 
and stressed the “ionoid” character of the strong light- 
absorbing groups, and Wizinger in a book (1933) brought 
these ideas into prominence. In the period 1913-16, Camp- 
bell, Adams & Rosenstein, Baly and G. N. Lewis recog- 
nized that the efficient oscillating portions of the colored 
molecules must be the electrons. Lewis, Langmuir and 
others developed electronic theories of chemical structure ; 
and Lewis in 1916 developed a theory of color which cen- 
tered around the degree of looseness with which the 
“valence” electrons are held in the molecule. In 1924 
Steiglitz attributed color to the close proximity in the 
molecule of oxidizing and reducing portions, whose close- 
ness loosens the constraints of the electrons. The oxidizing 
portion was the old chromophore, the reducing portion 
the old auxochrome. 

In 1935, Bury introduced the idea that deep color is 
due to the cooperation between a chromphore and “reso- 
nance” in the molecule, the function of the auxochrome 
being to introduce the possibility of resonance. Chemical 
physicists were quick to develop the idea; and it has now 
become a standard part of color theory. Lewis & Calvin, 
Chem. Rev. 25, 273 (1939), developed a general theory of 
color and chemical structure based upon a consideration 
of the possibilities of resonance in different molecules. 
Distinguishing two extreme types of molecules in respect 
to the rigidity or looseness of the constraints acting on the 
electrons (remaining at the points indicated by the classical 
formulas or forming a diffuse cloud, respectively), they 
deduced two remarkable and simple relations by which the 
wave-lengths of maximum absorptions of dyes could be 
calculated from the constants of other related molecules. 
Sklar, as well as Forster and others (beginning in 1937), 
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from quantum-1fechanical theory calculated the “color” of 
substances like anthracene from the absorption bands of 
benzene. Papers by these two workers and by Lewis are 
listed below.* Pauling also published a theory of color (in 
1939) ; Mulliken and others have contributed ideas along 
the same lines. Advance in the field of sensitizing dyes has 
been noteworthy ; here Sheppard and Brooker and their co 
workers should be mentioned. A brief review of this field 
by Godlove ,stressing the recent work, may be found in the 
ISCC News Letter No. 47 (May, 1942). 

Stieglitz pictured color as a sort of warfare for elec- 
trons between “have” and “have not” atoms, along with a 
kind of fifth-column activity and decrease of isolationism ; 
while Lewis & Calvin showed that success in this warfare 
depends both on mass and mobility of the forces. 

Papers by Crossley, Amer. Dyestuff Rptr. 18, 768 
(1929) ; 25, 251 (1936) ; 27, 124 (1938), have carried the 
study into the field of metallized dyes. The work of W. C. 
Holmes, in many papers from 1923 to 1932, in which he 
attributed anomalies in the absorption spectra of dyes to 
tautomeric effects, has been reinterpreted by Rabinowitsch 
& Epstein, J. Amer. Chem. Soc. 63, 69 (1941), in terms 
of the formation of polymeric (dimeric) molecules. A 
paper of much interest by Allen, Wilson and Frame is 
listed below.* Brode, from 1924 to the present date, has 
written many papers in this field ; he and others have called 
attention to the effect of “insulating” groups in the mole- 
cule which permit the absorption effects of two parts to 
be additive. 

In the theory of the action of light on dyes there has been 
an interesting series of papers by J. Weiss (1936-39) and 
what may prove to be an epochal one by Franck & Liv- 
184 (1941), fluorescence, 
phosphorescence and photochemistry of dyestuffs. Pro- 


ingston, J. Chem. Physics 9, 
fessor Franck has been responsible for a large proportion 
of the ideas which have molded the course of photochem- 
istry during the last two decades. Work by Norrish and by 
others has made it clear that a dye may absorb light in one 
bond (as in a chromophore) and transfer this energy to 
another (weaker) bond which is broken; thus ability to 
transfer absorbed light energy, and the possibility of the 
distribution of the energy among several groups, none 
receiving enough to decompose the bond (acting like buffer 
springs), become important factors in the fastness to light 
of dyes. Several theories of transfer of absorbed energy 
have been published recently; and the amount of energy 
required to break various bonds is well known. 

In the field of the psychology of color there have been 
three recent reviews: Dimmick, at joint session of Opt. 
Soc. Amer. and Inter-Society Color Council, Feb. 24, 
1938 ; Godlove & Laughlin, Paper Trade J. 171, No. 1, 518 
(1940); and an address by Moore (reference below*). 
Godlove & Laughlin refer to the work of Helson and of 
Judd on “color constancy,” conversion, contrast and adap- 


* Refers to Bibliography of Color to appear in 1943 Year Book. 
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tation. Books and papers by Luckiesh and by Birren haye 
also covered this field. Two papers on the psychology of 
color are by D. E. Roe, Paint Manuf. 10, 35-6 (1940), and 
J. Oil Col. Chem. Assoc. 23, 126 (1940). The best work 
in the study of the pleasantness or unpleasantness of 
combinations of colors has been reported in papers by 
Guilford from 1931 to 940; the last of these, J. Opt. Soe, 
Amer. 30, 455 (1940), “there is system in color prefer- 
ences,” gives some of the earlier references. A study of 
color combinations, which unlike other work took account 
of the important effect of the proportions by area of the two 
paired colors, as a result of preliminary experiments, will 
soon be reported by Godlove. A study of the appropriate- 
ness of color combinations for various uses, by N. Collins, 
which ought to be better known, is reported in Poffen- 
berger’s “Psychology in Advertising” (1932). 

An important problem of color psychology, which is of 
great practical importance, is the effect of blueness, as 
opposed to yellowness, in producing the perception of 
whiteness. Studies of the ranking of samples for whiteness 
by means of measurements have been made by MacAdam 
and by Judd, Paper Trade J., TAPPI Sect. 100, 40 (1935), 
103, 38 (1936) ; J. Opt. Soc. Amer. 37, 462 (1941). Har- 
rison (see reference in section 5) has discussed the mea- 
surement of near-whites in the paper industry; and J. G. 
Holmes, Proc. Phys. Soc. (March 1942), discussed the 
nature and measurement of whiteness. Judd, Amer. J. 
Psychol. 54, 289 (1941) and Dimmick, Amer. J. Psychol. 
54, 286 (1941), have discussed the nature and definition of 


white and black. 


7. APPLICATIONS OF COLOR SCIENCE 


The ramifications of color science and its applications 
are so numerous and diverse that mention of individual 
papers in a reasonable space requires very arbitrary selec- 
tion. We shall content ourselves here, therefore, wit! 
the citation of the names of a few workers, going further 
into detail for the textile and dyesuff publications. 

In the pulp and paper industries we have many papers 
by Desbleds, M. N. Davis, Foote, V. G. W. Harrison, 
Laughlin, L. C. Lewis, J. L. Arsdel and 
Van den Akker. In the paint and pigment field are papers 
by H. A. Gardner, M. Rea Paul, Pfund, Scofield, Stutz 
and Tilleard. In the printing and allied industries, papers 
by Bull, Foss, Gamble and Ives. Brice published several 


-arsons, Van 


excellent papers on resin standards. In the glass industry, 
the name of H. P. Gage stands out. Dorothy Nickerson 
has published many papers on color in relation to cotton 
and other agricultural products. From the lighting industry 
were papers by the Macbeths, father and son; by B. T. 
Barnes, Beggs, Forsythe, Inman, Luckiesh, Moon, A. H. 
Taylor and others. In the photographic industry, papers 
by Brooker, Cartwright, L. A. Jones, MacAdam, Mees, 
and Sheppard, as well as others in the Kodak laboratories. 


. . . “11 
In ceramic products, Balinkin and Hunter. In the silk 
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industry, W. M. Scott (now a colonel overseas). In the 
tanning idustry, Blackadder and others. 

Birren has written a book (1935) on Color in Modern 
Packaging. Color for America is a fine work, published 


by the Glidden Company, Cleveland, Ohio; it gives a world 


of practical suggestions for the use of color in homes, 
offices, schools, hospitals, churches, hotels, restaurants, 
factories, etc. An older but well written text-book is Art 
in Everyday Life, by Goldstein and Goldstein. An article, 
by H. Manchester, in the May 1941 number of Future, 
and reviewed in Reader’s Digest for June 1941, pp. 134-5, 
is entitled “meet the color engineer”; it gives material on 
the use of color in display rooms, hospitals, school rooms, 


factories and ledgers. 


In section 6, the relation of color to chemical constitution 
was discussed. Here the work of Dilthey, Wizinger, 
Campbell, Adams and Rosenstein, Baly, G. N. Lewis, 
Langmuir, Steiglitz, Bury, Lewis and Calvin, Sklar, 
Forster, Pauling, Mulliken, Sheppard, Brooker, Crossley, 
W. C. Holmes, Rabinowitsch and Epstein, and Brode was 
mentioned. Other authors in this field include Dutt, 
Hodgson, Scheibe, Ramart-Lucas and Woodward. Shep- 
pard, Brooker and Scheibe worked with sensitizing dyes. 
Dutt developed the relation of color to molecular strain, 
as did Lewis and Calvin in their theory. 


Papers on the history of dyes have been written by 
Bond, Amer. Dyestuff Rptr. 22, 491, 503 (1933) ; Cady, 
Amer. Dyestuff Rptr. 26, P 539 (1937) ; 
Dyestuff Rptr. 22, 47 (1933). Papers on the fading of 
dyes include: Appel, Amer. Dyestuff Rptr. 24, 306, 314 
(1935) ; Appel & Reed, Bur. Stand. J. Research 3, 359 
(1929); Appel & Smith, Amer. Dyestuff Rptr. 17, 3 
(1928) ; Cady, Amer. Dyestuff Rptr. 20, 49 (1931) ; Cady 
& Appel, Amer. Dyestuff Rptr. 18, 47 (1929) ; Godlove, 
Amer. Dyestuff Rptr. 27, 148 (1938) ; J. Opt. Soc. Amer. 
28, 50 (1938) ; Cunliffe, J. Soc. Dyers Col. 45, 305 (1929), 
and Luckiesh & Taylor, Amer. Dyestuff Rptr. 29, 543 
(1940) ; Illum. Engin. 35, 169 (1940). Cunliffe, J. Soc. 
Dyers Col. 40, 268 (1924), gave an excellent summary of 
the literature up to 1924 on the action of light on dyes. 
Cunliffe & Lambert, in a series of papers during 1930-31 


and Rose, Amer. 


on the measurement of the color of textile fabrics, included 
numerical expressions and calculations of fading. Chapin, 
Amer. Dyestuff Rptr. 31, 600 (1942) has recently treated 
the evaluation of light-fastness by means of the spectro- 
photometer. 


Problems of spectrophotometry in the dyesuffs and tex- 
tile industry have also been treated by Draves, Amer. Dye- 
stuff Rptr. 17, 43 (1928), 20, 389 (1931); J. Opt. Soc. 
Amer. 21, 336 (1931); Appel, Amer. Dyestuff Rptr. 17, 
49, (1928) ; W. C. Holmes, many papers from 1923 to 
1932; Shelton & Emerson, Amer. Dyestuff Rptr. 27, 504 
(1932) ; Godlove, J. Opt. Soc. Amer. 30, 89 (1940); 
Pineo, Amer. Dyestuff Rptr. 22, 470 (1933); and very 
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recently by Monego & von Bergen, Amer. Dyestuff Rptr. 
32, 1 (1943). 

General problems of mixing, matching and dyeing in 
relation to color have been treated in the following papers, 
the titles being given to indicate the content: J. M. Mat- 
thews, a series of articles in Color Trade J. from 10 (1922) 
to 15 (1924) on color in relation to dyeing; Busby, Text. 
World 61, 146, 347 (1922), fundamentals of color re- 
search for textiles ; Rowe, J. Soc. Dyers Col. 45, 5 (1929), 
color chemistry and dyeing; J. M. Preston, Text. Manuf. 
60, 286, 376 (1934), “minus colour” in textiles ; Tupholme, 
Text. J. Australia 14, 173 (1939), matching colors; 
Hutchins, Amer. Dyestuff Rptr. 22, 143, 165 (1933), 
shade matching in the print works; Nutting, J. Opt. Soc. 
Amer. 24, 135 (1934), detection of small color differences 
in dyed textiles; Nutting, Text. Research 6, 104 (1935), 
color tolerance, its measurement and specification for dyed 
textiles; Pelton, J. Text. Inst. 29, T 227 (1938), colori- 
metric changes resulting from variations in the concentra- 
tion of dye solutions; Guelke & Fitzsimmons, Trans. 
Faraday Soc. 30, 512 (1934), effect of dyes on the reflec- 
tion of light from textiles; Duntley, Amer. Dyestuff Rptr. 
30, P 698 (1941), prediction and control of colored fiber 
blends by optical means; Draves, Amer. Dyestuff Rptr. 
16, 337 (1927), accuracy of dye-testing vat dyestuffs for 
strength; and Grundy, Proc. Phys. Soc. 54, 1 (1942), 
problems of colour mixing in the dyeing industry. 

The last-named author, and quite recently White, Vick- 
erstaff and Waters, Proc. Phys. Soc. 55, 1 (1943), phys- 
ical significance of the dyer’s system of color matching, 
have dealt with the meaning of the dyer’s terms “shade,” 
“strength” and “dullness.” 

Stearns, J. Opt. Soc. Amer 
the problem of phototropic dyes. Rowe, Chem. & Indus. 
48,77 (1929); Bean & Rowe, J. Soc. Dyers Col. 58, 45, 
67 (1929), Kornreich, J. Soc. Dyers Col.::58,+ 177 
(1942), and others have dealt with the color changes and 


, has treated 


particle-size changes of vat and insoluble-azo dyes on 
soaping or in other wet and dry-heat treatments. Godlove, 
J. Opt. Soc. Amer. 30, 658 (1940), developed a general 
theory for prediction of the change of color as particle size 


increases or decreases. 


8. COLOR IN WAR (blackout, camouflage, 
fluorescence, phosphorescence) 

Many workers in the color field are now actively engaged 
in problems connected with the prosecution of the war. 
Publication of these activities will, of course, be forth- 
coming, if at all, only after the war’s duration. However, 
since the start of the war, and with increasing frequency, 
books and papers on camouflage, blackout, night vision 
and luminescence (fluorescence and phosphorescence ) have 
been published. 

Two books on camouflage have recently appeared ; these 
are: “The Art of Camouflage,” by Lt.-Col. C. H. R. Ches- 
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ney (London, 1940); and “Modern Camouflage,” by 
Major R. P. Breckenridge. The former was reviewed by 
Sir J. G. Kerr in Nature 147, 758 (1941), and the latter 
in ISCC News Letter No. 45 (Jan. 1943), p. 6. In ISCC 
News Letter No. 41 (May 1942), p. 10, under the title 
“More on Camouflage,” are reviewed three recent articles 
on that subject. A bibliography on camouflage, compiled 
by Grace H. Fuller, was published by the Library of 
Congress Division of Bibliography in November, 1940. It 
contains 158 references. 

A National Bureau of Standards Letter Circular, LC- 
703, on Luminous and Fluorescent Paints, issued on Sept. 
9, 1942, contains many references to recent literature. In 
ISCC News Letter No. 43 (Sept. 1942), p. 10, are men- 
tioned a sheet on “Blackout Information,” prepared by 
General Electric Company, and a paper by A. H. Taylor 
of that company, Illum. Engin. 37, No. 1, 19 (1942), 
brightness and brightness meters, which also includes 
useful data. 

A conference on protective and blackout lighting was 
held in June, 1941, during the Convention of the Ameri- 
can Institute of Electrical Engineers at Toronto, Canada. 


OTHER 1942 EVENTS AND CONCLUDING 
REMARKS 


In recent reports of the Committee on Color, it has 
become traditional to mention cooperation with the Inter- 
Society Color Council, at least through the persons of 
individuals. The Color Council, to which delegates are 
accredited by the A.A.T.C.C., is now composed of this 
Society and 12 other societies or associations of national 
scope, as well as an Individual Member Group and affili- 
ates. At the Council’s annual meeting, its chairman, Dr. 
D. B. Judd, summarized its achievements during the 
year 1942. 

The News Letter of the Council has been maintained at 
its pre-war levels of content and scope and has appeared on 
its regular bi-monthly schedule. 

During 1942, in spite of the restrictions and difficulties 
of wartime, felt in Great Britain more than here, the re- 
cently formed Colour Group of the British Physical So- 
ciety was very active; and kept the ISCC informed of its 
activities through the pages of the latter’s News Letter 
and an exchange of reprints of articles. 

During 1942 occurred the establishment of the Munsell 
Color Foundation, Inc., a non-profit organization. The 
purposes of the Foundation stated in the charter are: (1) 
To further the scientific and practical advancement of color 
knowledge, and in particular standardization, nomenclature, 
and specification of color; and to promote the practical 
application of those results to the color problems arising 
in science, art and industry; (2) to receive... 
stock of the Munsell Color Company, Inc., and to hold 
said stock and vote the same in such manner as will. . . 
best accomplish the purposes hereinbefore declared; and 


common 
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(3) to acquire by gift, donation, contribution or otherwise, 
property and assets of every kind; and to give, contribute 
or otherwise dispose of property so acquired as . . . shall 
further the purposes of the Foundation as hereinbefore 
declared. The business of the Foundation will be managed 
by a board of seven Trustees, one to be appointed by the 
Director of the National Bureau of Standards (at present 
D. B. Judd), one by the Inter-Society Color Council 
(Dorothy Nickerson), one to be the manager of the Mun- 
sell Color Company (Mrs. Blanche Bellamy) ; four others 
to be appointed by these three, one of the four to represent 
and be satisfactory to the donors of the stock. One 
Trustee was nominated by the Optical Society of America 
and appointed by the first-named three (L. A. Jones). The 
present remaining Trustees are A. S. Allen, I. H. Godlove 
and A. E. O. Munsell. 

During the year plans were perfected by the Textile 
Color Card Association of the U. S., Inc., to place a re- 
search associate in the National Bureau of Standards to 
make spectrophotometric measurements and computations 
of the usual colorimetric specifications of the 216 colors of 
the Ninth Standard Edition of the Standard Color Card 
of America. Mrs. Genevieve Reimann, formerly of the 
Bureau and of the Munsell Color Company, is now engaged 
in this work. 

Among the events of the year was the first formal 
attempt by the Inter-Society Color Council to bring recent 
technical knowledge of color to bear on the problems of art. 
This was the Symposium on Color in Art Education and 
the attendant review of art-school teaching methods held 
with complete color exhibits at the Metropolitan Museum 
of Art. Published accounts of these papers have recently 
been distributed. 

On March 27-8, 1942, there was held a conference on 
“Color, Constitution and Reactions of Dyes” at the Ameri- 
can Museum of Natural History sponsored by the New 
York Academy of Sciences. At this conference papers 
were given by seven speakers of high standing in this 
field. Subjects included Absorption and Resonance in 
Dyes, Absorption of Polymethine dyes, Ultraviolet Ab- 
sorption of Organic Molecules, Color and Chemical Con- 
stitution of Dyes, Photochemical Oxidation and Reduction 
of Dyes and similar subjects. 

During the year, following a request in 1941 by the U. S. 
Army Quartermaster Depot in Philadelphia to the 
A.A.T.C.C., a tentative specification for standard illumi- 
nants in textile color matching has been developed by the 
A.A.T.C.C. Research Committee. The specification, as 
revised June 26, is reported in full in the July number of 
the American Dyestuff Reporter, p. 363, and in the ISCC 
News Letter No. 43 (Sept. 1942). 


The Committee on Color has given aid to the Army in 
the interpretation of such specifications and those of the 
American War Standard. Work has progressed to such 
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an extent that, under the direction of Colonel Steadman, 
the Research and Development Branch of the Philadelphia 
Quartermaster Depot will publish “1931 I. C. I.” and 
Munsell specifications for its new shade book now in 
preparation. ISCC-NBS names, with certain modifications, 
ire also finding application in the field of Army textiles. 

It has been the unanimous opinion of the members of 
the Color Committee that its activities should be enlarged 
and broadened in scope; and the present report is a partial 
expression of that belief. We have reported very rapid 
progress in the field of color which has been achieved within 
the past two decades ; and individual persons and organiza- 
tions in the textile and dyes‘uff fields have taken a promi- 
nent part in that advance. But we have not been able to 
report widespread dissemination and employment of 
modern color knowledge in textile mills and manufacturing 
laboratories, even though we may expect such recent color 
knowledge in many cases to be most fruitful and profitable. 
The chief reasons for this state are the rapidly changing 
flux of color knowledge and the concentration of the tex- 
tile and dyestuff industries’ efforts on problems of manu- 
facture, dyeing, fastness, proofing and similar problems. 

It is believed that the natural improvement of this 
situation can be materially expedited by an enlarged pro- 
gram of activity by the Color Committee, this expansion 
in part taking the form of action as a clearing-house or 
liaison between the societies of technical specialists dealing 
with color broadly and the technical experts of the dyeing 
industries. 

A proposal that the A.A.T.C.C. undertake the prepara- 
tion of an American counterpart of the Society of Dyers 
and Colourists’ Colour Index, edited by F. M. Rowe, which 
is now 20 years old, met with the approval of a majority 
of the Color Committee. 
time was not propitious for such an undertaking, it was 
believed that some planning toward that end should be 
undertaken now, though actual work of accumulation of 


Though it was thought that the 


data and editing may need to await the end of the war. 
—+@ © 


MEETING OF COMMITTEE ON WATER 
RESISTANCE OF FABRICS 
T a recent meeting of the Committee on Water Re- 
sistance of Fabrics, held in New York City, the fol- 
lowing committee members attended : 

Major H. W. Stiegler, Chairman; G. A. Slowinske, Co- 
Chairman ; Lt. Col. F. M. Steadman, Lt. Commander P. L. 
Weintraub, Jr., Dr. A. A. Cook, H. C. Allen and A. D. 
Nute. 

Non-members who attended and joined in the discus- 
sions included : 

Prof. L. A. Olney. Chairman. Research Committee : 
W. D. Appel, Lt. E. F. Monroe, F. A. Prisley and F. T. 
simon, 
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The tenta ive standard spray test was discussed briefly. 
No changes are contemplated in either the instrument or 
the test procedure. A supply of the nozzles or spray heads 
for the tester was obtained by means of a special arrange- 
ment with the original manufacturer. Users of the tester 
may obtain nozzles from Professor L. A. Olney, Chairman, 
Institute, Towell, 


Research Committee, Lowell Textile 


Mass. 


The tentative standard hydrostatic pressure test was 
discussed in some detail. It was agreed that the present 
test procedure was satisfactory. However, it was decided 
to give further consideration to the advisability of specify- 
ing two alternative test instruments; the present one with 
minor changes, and the Suter type hydrostatic pressure 
tester, described in the 1940 Year Book. 
are based on the same principle, and both possess advan- 


3oth instruments 


tages and disadvantages. However, they subject different 
areas of fabric to test. Consequently, the results obtained 
with them may differ widely on some fabric constructions. 
To date no one has had an opportunity to make a direct 
comparison of the two instruments. 


A long discussion of the tentative standard immersion 
test took place. It was finally agreed to make no changes 
in either the test set-up or the test procedure, although the 
committee agreed to study the possibility of reporting the 
percentage water absorption on a bone dry basis. Lt. Col. 
Steadman read a report of a detailed study entitled “Effect 
of Wringer Pressure in Immersion (Absorption) Tests 
for Water-Repellent Fabrics.” The work was carried out 
at the Philadelphia Army Quartermaster Depot. It showed 
that the wringer squeezing procedure of the test, and the 
test itself, were completely satisfactory for general use. 
However, some special fabrics, such as pile fabrics, could 
not be evaluated satisfactorily by means of the test. For 
testing special fabrics, the report recommended (a) replace- 
ment of the wringer with a centrifuge, or (b) mechanically 
separating the different fibers in the fabric and testing them 


separately. 


¢ ¢- 


ANNUAL MEETING, PHILADELPHIA 
SECTION 


HE Annual Meeting of the Philadelphia Section was 
held on Friday, July 9, 1943 at the Cedarbrook Coun- 


try Club. 297 persons attended this meeting. 


The main door prize was won by James Catalino, and 
the low gross golf prize, namely, the Alban Eavenson cup, 
was won by Arthur M. Gordon of Concordia-Gallia Corp. 


Delightful entertainment was furnished after the dinner, 


and a good time was had by every one. 
Respectfully submitted, 


B. C. Bonn. Secretary. 


P349 





UNEMPLOYMENT REGISTER 


Members of this association, who are without employment, should torward a statement as to their qualifications and experience. This information wil 
subsequently appear on these pages with an identifying key number. Employers are also requested to file with the American Dyestuff Reporter any vacancies 
which may occur in their business. 


@ SELL 
H. H.R 
Industrial 
York, ann 


ments as 


for T 
Aqua-! 


NOTICE TO 
e EMPLOYERS * 


Aridye 

Jerse 
The A 
° ° Ltd., 
Personal Histories and Employment Ceatin, | 


Records of the following applicants fnish, whe 
are on file at the office of the Amer- cnet to 
‘ and durabi 
ican Dyestuff Reporter. Prospective shrinkage 
employers may examine them with- 


tance to 
out obligation. 


Key: A—Laboratory and research; B—Dyeing or printing; C— 
Finishing; D—Sales; E—Instruction; F—Executive. 


NOTE: PERSONS WHO HAVE OBTAINED EM- 
PLOYMENT SHOULD NOTIFY THE AMERICAN DYE- 
STUFF REPORTER AT ONCE. 


A-2 


Education—Graduate, Lowell Textile Institute, B.T.C., 1933. 


Experience—Experienced as textile chemist, chemist-spotter, 


agricultural chemist and U. S. Army inspector on cotton, rayon, 


woolens and worsteds. Seeks research or control position with 


future. New England preferred. 


Age 34; married; references. 


e CALENDAR e 
OF COMING EVENTS 


Intersectional Contest, in conjunction 
with New York Section Meeting, New 
York City, October 22, 1943. 


Council Meeting, New York City 
October 22, 1943 


A-3 


Education—B.S. in chemistry, Lenigh University. 

Experience—Experimental engineer and analyticai chemist, 8 
mos.; assistant superintendent of silk corporation, assisted in 
planning and directing production, in charge of laboratory, technical 
work, personnel, purchasing, etc., 2 years; inspector of ordnance 
material, to the present. Seeks position as chemical engineer or 
chemist. 


Age 26; single; references. 


C-1 


Experience—Experienced as assistant finisher, finisher and 


superintendent of finishing since 1923. Experience on automobile 
cloth, boucle overcoatings, high grade men’s wear worsted, low 
grade woolens, medium grade plaid-back overcoatings, fleece finish 
overcoatings. Bolivias, kerseys, medium-grade men’s piece dye 
suitings, uniform cloth, flannels, ladies’ dress goods and coatings, 
government serge and elastique fabrics, marine wool, flannel shirt- 
ings. 


Age 37; married, 3 children; references. 


MEMBERSHIP 
APPLICATION BLANKS 
for individual 
and corporate 
MEMBERSHIP 
may be obtained 
trom the secretary 


Dr. H. C. CHAPIN 
Lowell Textile Institute, Lowell, Mass. 
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TRADE NOTES @ 


@ SELLING AGENTS ANNOUNCED 
H. H. Replogle, vice president of Sylvania 
Industrial Corp., 122 East 42 Street, New 
York, announces the following appoint- 
ments as selling agents for Ceglin—Fin- 
ish for Textiles : ‘ 

Aqua-Sec Corporation, 1450 Broad- 

way, New York, N. Y. 

Aridye Corporation, Fair Lawn, New 

Jersey 

The Ault & Wiborg Co. of Canada, 

Ltd., Toronto and Montreal 
Ceglin, a specially developed cellulose 
fnish, when applied to cotton fabrics is 
claimed to greatly increase fabric strength 
and durability. 
shrinkage and stretching—increase resis- 


Its use is said to stabilize 


tance to slippage or distortion—and to 
abrasion; also to increase life of laundering. 
Ceglin has been found to work unusually 
well with water-repellent and mildew- 
proofing agents. It is said to be an excel- 
lent binder for pigment dyes. The company 
in its advertising for Ceglin declares it 
to be fast, even to kier boiling, and may 
be applied before boil-off, before or after 
leaching, during mercerization, before or 
after dyeing or as a final finish. 

Through its 
agents, Ceglin is available in either dry 
or solution form. 


newly appointed selling 


Ceglin is manufactured at the Sylvania 
Industrial Corporation’s Fred- 
ericksburg, Virginia. 


plant in 


@ APPOINTED ASST. GEN. MGR. 

The Mathieson Alkali Works (Inc.), 
New York, N. Y., announces the appoint- 
ment of J. B. Peake, formerly New York 
District Sales Manager, to the post of 
\ssistant General Manager of Sales. In 
his new capacity, Mr. Peake will be as- 
sistant to D. W. 
Manager of Sales. 
Born on July 25, 1894, in Norfolk, Va., 
Mr. Peake graduated 


Drummond, General 


from Washington 
and Lee University in 1915, where he 
was a member of Sigma Nu Fraternity. 
During World War I, he served as First 
Lieutenant in the Coast Artillery Corp, 
attached to the 29th Air Squadron as 
aerial observer. He joined the New 
York office of Mathieson Alkali Works 
in 1920, later being transferred to the 
Charlotte, N. C., district sales office from 
which point he opened up the Southwest 
territory, where Mathieson had not pre- 
viously been represented. Subsequent posts 
held by Mr. Blake were District Sales 
Manager for the Chicago, Cincinnati and 
New York territories. 

@ PLASTIC COATED FABRICS 
Necessities of war mothered the army’s 
jlastic raincoat, but it has proved so suc- 
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NEW 


cessful that synthetic resins will perma- 
nently replace rubber in coated fabrics 
for many post-war products, the Plastics 
Department of E. I. du Pont de Nem- 
ours & Company stated recently. 

When supplies of natural rubber from 
the Far East were cut off, the plastic 
which had been used as the “sandwich” 
in laminated automobile safety glass was 
quickly adapted to coat fabrics for Army 
other military articles. 
The synthetic resin coatings for fabrics 


raincoats and 


are said to equal or surpass rubber in 
qualities, and are lighter in 
They are further said to resist 
air, sunlight, oil and grease much better 
than the natural product, and they even 
remain flexible in sub-zero temperatures. 

The success of the plastic—“Butacite” 
acetal fabrics for 
Army raincoats led to its use also for 


wearing 
Ww eight. 


polyvinyl resin—on 
Marine ponchos, water-proof and water- 
resistant suits for seamen, life rafts and 
belts, sleeping bags, tents, hospital sheet- 
ing, water and food bags and numerous 
other articles of military importance. 
Most of these products, which are 
equally as useful in peacetime as wartime, 
and many new civilian products will be 
made from after 
the war, even though natural rubber is 
again plentiful. 


plastic-coated fabrics 
Laboratories, incidental 
to their war work, already have devel- 
oped some new civilian goods. 


@ SIMULATED SUNSHINE GENERA- 
TOR 
Development of a “Simulated Sushine 
Generator,” which, it is claimed, closely 
sunlight 
through a combination of 15 lamps of 


approximates standard summer 


“various spectral energy emissions” is 
announced by the Hanovia Chemical & 
Mfg. Co., Newark, N. J. 

The announcement was withheld pend- 
ing conclusion of tests of the generator, 
made during the past several months by 
the Folmer Graflex Corporation of Ro- 
chester. One of the first units produced 
is being used successfully today by that 
company to test the light-tightness of 


photographic apparatus being manufac- 
tured for the armed forces. 
Other claimed for this 


light source are accelerated fading, aging 


applications 


and weathering tests, such as are con- 
ducted in many industries, for dye stuffs, 
materials, 
textiles and rubber, or “wherever materials 
are involved. that should be tested to de- 
termine the influence of sunshine”. 


paints and varnishes, roofing 


The 15 lamps in the unit are a com- 
bination of four Hanovia S-4, ten Han- 
ovia H-5, and one 1000 watt tungsten in- 
candescent lamp. They are mounted on 


PRODUCTS 


a chromium reflector. Radiations cover 
an area of 1256 square inches, which is 
equivalent to a circle of 40 inches in di- 
ameter. 

Compared with data on June sunlight 
at 40 degrees north latitude assembled 
by Dr. Edison Pettit, Mount Wilson Ob- 
servatory, and Dr. Wm. W. Coblentz of 
the National Bureau of Standards, the 
Simulated Sunlight Generator is said to pro- 
vide “somewhat less ultraviolet and visible 
radiations and about twice as much in- 
frared radiations as does standard sun- 
light.” 

The comparison covered the different 
wavelengths in angstrom units of ultra- 
violet, visible and infrared light. 


@ APPOINTED CONVERTER LICENSEE 

The Textile Converting Company of 
Los Angeles, Calif., has been appointed a 
under the American 
Viscose Corporation’s “Crown” Tested 
Plan, being fully qualified to offer fa- 
brics that bear the “Crown” Tested iden- 
is engaged in 


converter licensee 


tification. The company 
converting and promoting “Texco” Fa- 
brics for sportswear in the West Coast 
market. 


@ NEW EASTMAN COLORS 

Four new colors have been added to 
the line of Eastman Acetate Dyestuffs 
announced a short time ago. They are 
Eastman Blue BNN, Eastone Red R, 
Eastman Black RB, and Eastman Diazo 
Navy Blue B. 

Eastman Blue BNN, an anthraquinone 
dyestuff, is said to be unique among blue 
dyes for cellulose acetate fabrics and 
nylon. Shades produced by this dyvestuff 
have a neutral cast, with no red or green 
tones, and are brilliant in hue. Because 
of the pile-on properties of Blue BNN. 
shades ranging from dark navy to soft 
Victory blues and brilliant light blues are 
possible. The unusual build-up charac- 
teristics of this dye should effect a saving 
It may be used 
Light fast- 


in dyestuff consumption. 
for either box or jig dyeing. 
ness properties are reported to be superior 
to those of most anthraquinone blues. 
Eastone Red R dyes medium bright 
shades of red on cellulose acetate ma- 
Over a wide temperature range, 
same 


terials. 
level shades of substantially the 


depth are said to be produced in either 


jig or box dyeing. According to Ten- 
nessee Eastman, this dyestuff has found 
extensive use either as a self-shade or in 
with other dyestuffs suited 
to the type of work that is being done. 
\n advantage claimed for the dyestuff 
is that it can be stripped from dyed pieces 


combination 
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with a soluble zinc formaldehyde sulfoxa- 
late solution. 

Tennessee Eastman reports that its new 
acetate dyestuff, Eastman Black RB, on 
the market for a little over a month, has 
been found very satisfactory by dyers. 
This highly dispersed dye base is es- 
pecially recommended by the manufac- 
turer for box dyeing, and when diazo- 
tized and dyed on cellulose acetate, it 
produces deep, full shades of black. The 
best yield and penetration are obtained 
at high temperatures, on high twist fa- 
brics. Blacks produced with this dye 
base are said to meet the general com- 


mercial fastness requirements; and high 
resistance to washing, gas and light fad- 


temperatures is claimed. Navy Blue B 
is said to meet general commercial fast- 
ness requirements and to offer good re- 
sistance to waahing, sublimation, and 
crocking. 

@ INTERCHEMICAL MOVES 

Interchemical Corporation and the admin- 
istrative offices of several operating divi- 
sions and subsidiaries moved to the 16th 
floor of the Empire State Building on Au- 
gust Ist. Approximately 30,000 square feet 
have been leased through Albert B. Ash- 
forth, Inc. 

Interchemical Corporation and its operat- 
ing divisions and subsidiaries manufacture 
chemical coatings for protection, decoration 


graphic inks, industrial finishes, paints, lac- 
quers, enamels, textile colors and allied 
products. 

For the past 13 years the offices have been 
located at 75 Varick Street, where they 
were originally established in order to have 
certain technical facilities at the same loca- 
tion. Expansion of the facilities of the Cor- 
poration has transferred these facilities else- 
where so that it is no longer necessary that 
the administrative offices be located in the 
same building as the manufacturing and 
service departments. 

The new location, which will house the 
administrative offices of Interchemical Cor- 
poration, International Printing Ink Divi. 
sion, In-Tag Division, Ault & Wiborg Cor- 


ing, crocking, and sublimation is claimed. and utility—printing, 


\ chemically new dyestuff is Eastman 
Diaso Navy Blue B. When dyed on cellu- 
lose acetate rayon, this highly dispersed 
dye base, recommended by the manufac- 
turers for either jig or box dyeing, pro- 
duces bright, full shades of navy. Final 
shade depth is determined by yellow, which 
is the condition of the dyed ground be- 


are to 


Excellent penetration 
of tightly twisted fabrics at high or low 


fore development. 


This Year's 
War Bonds 


WIN! 


poration and the Export Division, has a 
number of advantages for the tenant. It will 
be more convenient for many of their cus- 
tomers and the means of transportation 
used by a majority of their employees are 
more readily accessible. It is also closer to 
their main Research Laboratories in New 
York and to many of the factories and 
branch offices of the operating divisions and 
located in the metropolitan 


gravure and litho- 


subsidiaries 
area. 


© OPEN FORUM ¢ 


Question 

57. Aniline hydrochloride salt, as we have known it, 
consists of white plates with a greenish tint. We have 
recently received two shipments, one of which was very 
powdery and dark green in color and the other was also 
a very dark green, almost black, powder with black 
chunks, light in weight and very porous. On trying to 
dissolve this latter product we found a very fine black 
precipitate, which made it appear like a black liquid, 
but on standing, this fine precipitate would not settle. 


We tried to filter it through very fine cloth and a mat 
of cotton and the precipitate would go through. The 
same thing happened when we tried filtering through 
charcoal. We should like answers to the following 
questions: 

To what extent is aniline salt oxidized in a dry state, 
and why should it turn to a dark green and even to a 
black insoluble fine powder? 

Is it possible that any method of handling in trans- 


portation would bring about this decomposition 7—S.A. 


© TECHNICAL NOTES FROM FOREIGN SOURCES ¢ 


The Dyeing of Cotton with Mineral Khaki—Part 4 

Race, Rowe & Speakman—J. Soc. Dyers & Col., 58-161, 
Aug., 1942.—In Parts 1 and 2 of this series of papers, 
which have been previously mentioned in these columns, 
the chemical natures of pigments produced by the chromate 
and sodium hydroxide-sodium carbonate development 
methods have been described and compared. It has been 
shown that, although more economical than the chromate 
method, development with strong alkali results in the forma- 
tion of a pigment deficient in alkali-soluble chromium, and 
therefore, presumably, not possessing in the same degree 
the mould-proofing properties ascribed to the chromate de- 
veloped pigment. It has been further suggested that, of 
the alkali development methods examined, only that using 
ammonia at 80° C. will produce pigment containing the re- 
quisite amount of alkali-soluble chromium. 


To complete the survey of the properties of the pigments 
produced by all three development methods, a comparison 
was made of the penetration, rubbing fastness and handle 
of cotton yarn and fabric dyed mineral khaki by the differ- 
ent methods. 

Cross sections of the materials examined under the 
microscope indicated that complete uniformity of pigmen- 
Fastness to rubbing 
in all cases was poor, the pigment produced by ammonia 


tation was realized by each method. 


development being somewhat faster than the others. In 
all cases the fabric showed a noticeable increase of stiffness 
after pigmentation, the greatest effect being given by the 
ammonia developed pigment. Little difference in stiffness 
could be detected between materials containing the chromate 
and sodium hydroxide-sodium carbonate developed pig- 


ments. 
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The Dyeing of Nylon 


(Continued from Page 338) 


(3) Pretreatment of Nylon with Metallic Salts—Some 
25 metallic salts were tested for the pretreatment of nylon, 
using 0.2% solutions at 90°C. for 1 hr., after which the 
hanks were washed well in cold water and dyed at 90°C. 
for 1 hr. with 1.5% and 6% Chlorazol Blue B with the ad- 
dition of 2% acetic acid (80%) in 50 vol. Many of these 
salts gave a marked increase in the exhaustion of the 1.5% 
shade, but only a slight increase with the 6% shade. Stan- 
nous chloride stood out in its favorable effect on the 6% 
shade, whereas aluminium sulfate and chromium acetate 
were effective on the paler shade, but were not so com- 
pletely effective on the heavy shade as stannous chloride. 
It was decided to examine these three metallic salts in 
greater detail because they are in free supply in normal 
times. 

Aluminum Sulfate—Examination showed that treatment 
with 0.015% aluminum sulfate solution at room tempera- 
ture for ‘only 5 min. gave complete exhaustion with 1.5% 
Chlorazol Blue B, but complete exhaustion of heavier per- 
centages of Chlorazol Blue B was not obtained by increas- 
ing the amount of aluminum sulfate. Time tests showed 
that the absorption of the dye by the nylon was progressive 
and, therefore, controllable in bulk work. 


Stannous Chloride—In order to obtain a clear solution 
of stannous chloride, it was necessary to add an equal 
weight of concentrated hydrochloric acid to the stannous 
chloride crystals, and then dilute with water to the required 
volume. A satisfactory solution was not obtained by add- 
ing the acid after water had been added to the stannous 
chloride. It was confirmed by tests that pretreatment with 
hydrochloric acid solution alone had no effect on the af- 
finity of the nylon. 


Pretreatment of nylon at 90°C. for 1 hr. with various 
strengths of stannous chloride solution, followed by wash- 
ing in cold water and then dyeing with 6% Chlorazol Blue 
B at 90°C. for 1 hr., with 2% acetic acid in 50 vol., showed 
that complete exhaustion was obtained with 0.8% stan- 
nous chloride solution. A temperature range test with this 
concentration of stannous chloride again showed that com- 
plete exhaustion was only obtained at 90°C. 


It will be noted that this temperature of 90°C. is almost 
uniformly shown to be necessary throughout this work. 
Time tests showed that a minimum pretreatment of 15 
min. was necessary. Volume tests showed that varying 
volume had no effect if the strength of the stannous chloride 
solution was constant; four successive lots of nylon could 
be put through the same bath without replenishment be- 
fore the affinity for Chlorazol Blue B decreased, while it 
was shown that the absorption of the Chlorazol Blue B by 
the nylon was progressive and, therefore, controllable under 
practical dyehouse conditions. 


Dyeings on pretreated nylon with other direct cotton dyes 
gave the following results— 
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Dye Dyeing result 


2% ODiphenyl Blue Green 
BL (Gy.) 

2% Paramine Black BH 240 
(L.B.H.) 

2% Diphenyl Sky Blue FF 
165 (Gy.) 

2% Chlorazol Fast Orange 
AG (I.C.I.) 

2% Solophenyl Red Brown 
(Gy.). (Dyed in absence 
of acetic acid) 


Dye reduced to give a brown shade. 

Very good exhaustion of pretreated 
yarn; untreated yarn gave poor 
exhaustion. 

Increased exhaustion of pretreated 
yarn. 

Increased exhaustion of pretreated 
yarn: Shade slightly brown. 

Large increase in depth of shade. 
Untreated yarn only stained. 
N.B.—during the dyeing a pre- 
cipitate is slowly formed in the 
dyebath in which the treated nylon 
is dyed. 


From these tests it is evident that the use of this method 
is restricted to those dyes which are not easily reduced by 
stannous chloride and which may be dyed in acid baths 
without precipitation. 

Chromium Acetate—In preliminary tests it was noted 
that some metallic salts gave an immediate precipitate of 
the direct cotton dye, others only gave slow precipitation, 
while others were intermediate in rate of precipitation. 
Chromium acetate, which gave slow precipitation, was out- 
standingly good and was, therefore, studied in detail. A 
percentage range of chromium acetate additions to a dye- 
bath of 6% Chlorazol Blue B and 5% acetic acid, dyeing 
in 50 vol. at 90°C. for 1 hr., showed progressive increase 
of depth of shade up to 10% chromium acetate, but 5% 
was almost equally effective. A time range test using 5% 
chromium acetate again showed that increase in depth of 
shade was progressive up to 30 min., so that dyeing on the 
large scale by this method would be a practical proposition. 
Tests with other dyes showed that they varied widely in 
their behavior, Paramine Black BH (L.B.H.), Chlor- 
antine Fast Blue GLL 200 (C.A.C.), and Chlorazol Fast 
Orange AG (I.C.I.) showed increased depth of shade, 
whereas Chlorazol Sky Blue FF (I.C.I.), Diphenyl Blue 
Green BL (Gy.), and Chlorantine Fast Blue 3GLL 
(C.A.C.) yielded a reduced depth of shade. This differ- 
ence was explained by their rate of precipitation by the 
chromium acetate: Paramine Black BH was precipitated 
slowly, but Chlorantine Fast Blue 3GLL was completely 
precipitated in 5 min. Attempts to prevent precipitation 
showed that, if it were prevented, no improved depth of 
shade was obtained. These experiments appeared to indi- 
cate that the reason for the increased depth of shade was 
a specifically favorable particle size of the dye-chromium 
complex ; if the particle size is allowed to become too large, 
e.g., by allowing the dyebath to stand overnight, the nylon 
is unable to absorb the dye complex and dyeing does not 
take place. 

(4) Pretreatment of Nylon with Monohydroxy-alcohols 
and Mono- or Di-alkyl esters of Dihydroxy-alcohols—It is 
known that cellulose actate rayon may be dyed with acid 
dyes from a 75% solution of ethyl alcohol in water’, so it 
was decided to investigate direct cotton dyes on nylon un- 
der similar conditions. Our test of this method on cellulose 
acetate rayon had shown that butyl alcohol was more ef- 
fective than ethyl alcohol. We therefore carried out pre- 
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liminary tests with ethyl, isopropyl, butyl and amy] alcohols, 
which were effective, but monoethanolamine, ethylenedi- 
amine and methylisobutylketone were ineffective. 

It was decided to investigate butyl alcohol in detail, on 
the lines already described in the previous methods. Thus, 
4 c.c, butyl alcohol per 100 c.c. water, using 5% acetic acid 
at 90°C. in 50 vol., gave favorable results with Chlorazol 
Blue B (1.C.1.), Paramine Black BH (L.B.H.), Diphenyl 
Blue Green BL (Gy.) and Solophenyl Red Brown (Gy.). 
We then proceeded to pretreatment, and the tests showed 
that butyl and amyl alcohols were more effective than 
isopropyl alcohol or ethyl alcohol, whereas diethylene gly- 
col was effective. Similar tests were then made with the 
glycol ethers, which were found to be effective, but less 
so than butyl alcohol, and the latter, therefore, was in- 
vestigated in detail by methods already outlined. The re- 
sults showed that 10 min. pretreatment was ample, but 
again the full increase in affinity was only obtained at 
90°C. Tests on the rate of subsequent dyeing showed that 
it was under practical control. Acetic acid in the dyebath 
was found to be necessary with most dyes, but Solophenyl 
Red Brown was an exception. 

Tests with cellulose acetate rayon and acid dyes on this 
pretreated nylon showed that at low temperatures the 
treated nylon was dyed heavier, but at 90°C. there was no 
significant difference between the depth of shade on treated 
and untreated nylon. 

Reducing the Dyeing Affinity of Nylon—The reverse 
side of the picture will not be indicated, viz., the inhibition 
of the dyeing of nylon with direct cotton dyes. This effect 
may be obtained by two methods, viz., (1) dry heat, and 
(2) the use of certain substances containing sulfonic 
groups. 

(1) Having found that heating nylon under pressure 
with water or steam gave an increased affinity for direct 
cotton dyes, it was logical to try dry heat. Skeins of 45/15 
dull nylon were heated at 115°C., 130°C., and 150°C., 
respectively, for 1 hr. and, on dyeing with Chlorazol Blue 
B with acetic acid at 90°C. in 50 vol., the affinity was re- 
duced by the pretreatment at 115°C. and 130°C., with al- 
most complete reservation in the case of the pretreatment 
at 150°C. Further, but limited, investigation showed that 
acid dyes were similarly completely reserved, and that cellu- 
lose acetate rayon dyes showed considerable, but not com- 
plete, reservation. 

(2) The influence on the dyeing affinity of the number 
of sulfonic groups in the dye molecule has already been dis- 
cussed, while it has also been recalled that the sulfonic 
acids of B-naphthol do not cause uneven dyeing viscose 
rayons to dye level, whereas B-naphthol does.do so. A large 
number of products containing sulfonic groups, together 
with others containing none, were tested, when it was 
found that naphthalene-B-monosulfonic acid, Nekal BX 
(1.G.), Soluble Oil, Calsolene Oil HS (1.C.I.) and Lis- 
sapol LS (I.C.I.) gave complete reservation with Chlora- 
zol Blue B, but sulfamic acid, thiourea, aminobenzoic acid 
and acetanilide had no effect. When using 15% Calsolene 
Oil HS with 5% acetic acid at 90°C. for 1 hr. in 50 vol., 
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it was found that the degree of reservation varied not un. 
expectedly with the individual dyes, although there was 
reservation in each case. Chlorazol Blue B (1.C.I.), Para- 
mine Black BH (L.B.H.), and Solar Yellow 2R (S.) were 
almost completely reserved. Experiments showed that Cal. 
solene Oil HS, in conjunction with B-naphthol, would pre- 
vent the increased affinity obtained by the use of B-naphtho! 
alone. 

Pretreatment, followed by rinsing, was also found to 
be effective, the degree of decreased affinity again varying 
with the individual dye used. 

Dyeing tests showed that nylon, in the presence of an 
equal weight of wool, is not dyed with acid dyes if Calsolene 
Oil HS is present in the dyebath. On the other hand, 
Calsolene Oil HS does not inhibit the dyeing of nylon with 
the dispersed cellulose acetate rayon dyes, which immedi- 
ately suggests interesting two-color effects on mixed fab- 
rics of wool and nylon. It may be added that Calsolene 
Oil HS has a similar selective inhibiting effect on silk dyed 
in presence of wool, which may have some bearing on the 
theory of the dyeing of protein fibers. 

It is clear that, when mixed nylon fabrics are available, 
the dyer who carefully studies individual direct cotton dyes 
will be able to obtain a wide variety of most interesting 
effects in one dyebath on mixed nylon fabrics. 

The dyeing of nylon is such a large and interesting sub- 
ject that only some aspects of it could be considered in 
the present paper, but, in conclusion, two points on the ap- 
plication of azoic and vat dyes to nylon are mentioned 
briefly. 

AZOIC DYES 

These dyes may be applied to nylon in a similar way to 
that by which they may be applied to cellulose acetate 
rayon, the principle of which is to allow the nylon to ab- 
sorb the naphthol and the free base from the same bath, 
to diazotize in a second bath, and then to finish off by the 
normal methods for azoic dyes. The following method is 
recommended— 

Caustic Soda-Sodium Bicarbonate Method for Application 
of Azoic Colors to Nylon—The naphthol is pasted with 
twice its weight of Soluble Oil, an equal weight of 70°Tw. 
caustic soda added, and after thorough mixing, dissolved 
in boiling water. The color base is then prepared by using 
a weight of base equal to that of the naphthol. The base 
is pasted with Soluble Oil in the proportion of 2:1, water 
at 80°C. poured on and the temperature maintained at 
80°C. 

The Padding Bath—The requisite amount of naphthol 
is measured into the bath, which must be at 80°C. The 
requisite amount of base is then measured into the bath, 
followed by the addition of 1.2 g. sodium bicarbonate per 
c.c. of 70°Tw. caustic soda used in the impregnating bath. 
The yarn is padded at 80°C. for 45 min., after which it is 
treated for 1 hr. in a bath containing 6% sodium nitrite 
and 15% hydrochloric acid. The yarn is washed well in 
cold water, treated in 5% soap and 2% soda ash at 90° C. 
for 15 min., and finally treated with 5% soap alone ina 
fresh bath at 90°C. for 15 min. 
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Experience shows that this method gives much better 
results on nylon than the method employed for viscose 
rayon, but again suitable combinations of naphthol and 
hese have to be chosen, because all do not give satisfactory 
results. Further, the shades obtained on nylon are not 
necessarily the same as those obtained on viscose rayon by 
the normal method, although a comprehensive shade range 


is obtainable. 
VAT DYES 


For a reason which has not yet been explained, the vat 
dyes are not as fast to light on nylon as on cellulose; in 
fact, the fastness to light of vat dyes on nylon is so poor as 
to render impossible their use for the same purposes as 
those for which they are used on cellulose casements. 
Caledon Yellow G (I.C.I.) is one of the worst examples, 
because it is practically phototropic. 

The following two special methods are recommended 
for applying vat dyes to nylon— 

(1) Dyeing at 90°-95° C. with the use as reducing agent 
of a sulfoxylate-formaldehyde or a hydrosulfite-formalde- 
hyde. This process® is stated to give excellent exhaustion 
of the dyebath and the dyeings are comparable in strength 
with those obtained on cellulosic materials by the cus- 
tomary method. 

(2) A method for applying vat dyes to cellulose acetate 
rayon without preliminary saponification? can also be used 
with nylon. Vatting is first carried out in the normal way 
with caustic soda, and sufficient sodium bicarbonate is 
then added to convert the caustic soda into sodium car- 
bonate. The addition of a protective colloid, e.g., glue, has 
a beneficial effect in obtaining a satisfactory vat. 

The study of the dyeing of nylon is in its earliest stages, 
but comparative work with different fibers which has been 
carried out at Droylsden indicates that nylon occupies a 
position between silk and wool. An academic study of the 
dyeing of nylon would probably help to throw further light 
on the mechanism of the dyeing process with various classes 
of dyes. 

Thanks are due to the management of British Nylon 
Spinners Ltd. for permission to publish this paper. 
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DISCUSSION 


G. S. J. White, commenting upon what the Lecturer 
had said with regard to the use of temperatures above 
80°C. in the dyeing of nylon with direct cotton dyes, said 
that this was in accordance with his own experiments, and 
it was evident that a high temperature was necessary. An- 
other point that interested him was that, in the treatment 
of nylon, increased affinity was obtained by the use of metal 
salts, due, probably, to hydrolysis of the salts. 
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Dr. T. A. Forster asked if any work had been done with 
chrome dyes on nylon, and what were the fastness proper- 
ties obtained ? 

The Lecturer said that chrome dyes had been tried and 
the shades obtained were fast to the silk degumming 
process. 

G. M. Williams said that he was impressed by the dif- 
ference between the high-pressure steam treatment and the 
dry treatment of nylon. Was this due to the fact that 
nylon absorbed very little moisture? 

The Lecturer thought that the answer might be in the 
affirmative. 

F. Crompton said that padding Indigosols on cellulose 
acetate rayon, followed by steaming, drove the dye into 
the fiber and gave faster dyeing. Could direct dyes be 
padded on to nylon, and then steamed under pressure, fol- 
lowed by boiling-off at atmospheric pressure? Did nylon 
act like a heat-hardening resin in that heat caused it to 
resist a dye? 

The Lecturer said that he could not answer these ques- 
tions. 

N. Hamer asked if the dry-heat treatment of nylon had 
a progressive effect with increase of temperature, and at 
what point did the effect become noticeable? Would varia- 
tion of time on the drying cylinders have any deleterious 
effect ? 

The Lecturer replied that affinity was reduced at 115°C., 
and progressively to a greater extent at 130°C. A sugges- 
tion which he was unable to endorse was that nylon poly- 
merized still further with heat treatment and did not take 
up the dye. Possibly, this could be developed into a useful 
effect by heat-embossing a design which would be shown 
up by subsequent dyeing with selected dyes. 

F. Scholefield referred to the effect of exposure to light 
on nylon dyed with Caledon Yellow G, when a dull green- 
ish-yellow color was produced. This was probably due to 
reduction of the dye, and would seem to indicate that nylon 
was itself a powerful reducing substance. This might be 
the explanation of the immunity of nylon to burnt gas fume 
fading, rather than the small amount of moisture it was 
able to take up. 

Mr. Butterworth asked if amino-compounds increased 
affinity when, for example, they were used in higher con- 
centrations than those recommended. 

The Lecturer replied in the affirmative. Practically all 
the chemicals which had been used in that way, if used 
in sufficient concentration, would dissolve nylon. A little 
undissolved B-naphthol on a nylon fabric, or a stocking, 
would make a hole in it. Pressure treatment in a kier gave 
practically the same effect. When nylon became available 
to all the dyeing trade further investigations along that 
line would doubtless be undertaken. 

Dr. T. Vickerstaff thought that the various treatments 
suggested by the Lecturer for improving the affinity of 
nylon fell into two classes. In the first case there was a 
solvent action with B-naphthol, and probably also with 
butyl alcohol. This appeared to be due to the presence on 
nylon of a skin of highly oriented material. Treatment with 
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butyl alcohol or B-naphthol apparently removed the skin, 
permitting the dye to reach the more open material. 

In the case of treatment with stannous chloride, he 
thought that positive tin ions were adsorbed on the sur- 
face, thus forming an attraction for the dye. He would 
expect the dye, in this way, to be adsorbed mainly on the 
surface of the fiber and possibly show poor rubbing 
fastness. 

The Lecturer remarked that, with stannous chloride, 
there were no rubbing defects. 

Dr. Vickerstaff said that, using Calsolene Oil HS, nega- 
tive ions would be adsorbed on the nylon and thus repulsion 
of dye was to be expected. In any case, if the action of 
B-naphthol was to dissolve the outer skin and, in spite 
of that, the washing fastness of the direct dyes was still 
high, it would be interesting to observe whether, if un- 
stretched nylon was dyed and then extended by tension, 
the fastness would be still higher. 

The Lecturer thought that Dr. Vickerstaff’s suggestions 
were worth testing, but he had not made such experiments. 

Dr. P. W. Cunliffe said that a priori nylon seemed to be 
a substance in which swelling in solutions was not very 
pronounced. This was all the more reason why there should 
be a critical phase. In dry heat there was no increase in 
swelling. Possibly it would be of some interest to deter- 
mine the extent of swelling in these various types of 
treatment. 

The Lecturer stated that a similar heat treatment of vis- 
cose rayon gave increased affinity for direct cotton dyes. 

A. J. Hall asked if there was any effect of tension on 
the dye absorption of nylon? 

The Lecturer said that he had not tried experiments with 
nylon similar to those made by Mr. Hall with viscose 
rayon. If it was stretched in the dyebath, nylon would prob- 
ably behave in a similar manner. There was a definite dif- 
ference if nylon was drawn out at 300% and 390%. At 
390% it was much less absorbent. He considered it was 
highly probable that the nylon would dye less. 

D. F. Harrison asked if experiments had been made with 
wet heat treatment in preventing shrinkage? The Lec- 
turer had mentioned figures where there had been wet heat 
treatment to increase the affinity, with a shrinkage of 10- 
15% approx. Had he sought to prevent that shrinkage 
by stretching on the arm of a frame, giving wet heat treat- 
ment, and then ascertaining whether the affinity was 
increased ? 

The Lecturer said that this experiment had been made, 
and the affinity was almost unaltered. 

C. C. Wilcock said that there was practically no increase 
in dyeing affinity when pressure steam was applied to the 
yarn under tension. 

Mr. Harrison thought this bore out Dr. Vickerstaff’s 
suggestion of an oriented skin. If it was held rigid, it re- 
mained as it was. 

Mr. Scholefield asked if, in general, the Lecturer re- 
garded the increased affinity for direct dyes as a disider- 
atum in the case of nylon. If the answer was in the af- 
firmative, could not some appropriate treatment be adopted, 
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and could not British Nylon Spinners Ltd. be advised to 
deal with their yarn in that way, thus saving the dyer 
trouble subsequently ? 

The Lecturer said that his idea of the position was 
rather contrary to that of Mr. Scholefield, because he con- 
sidered the piece dyer had such a wide scope for obtaining 
various effects. 
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field, producing chemical specialties of every 
description for the textile and paper industries. 


DO NOT answer this advertisement unless you 
are thoroughly familiar with the Southern and 
Midwest mills and your past performance 
proves you are a sales producer. 


Salary, bonus and expenses. 


State age and family status. All replies will 
be treated in strictest confidence. Box No. 
457, American Dyestuff Reporter, 440 4th 
Ave., New York 16, N. Y. 


®CLASSIFIED® 


WANTED: LABORATORY CHEMIST — Textile 
chemist for laboratory and plant work with a chemical 
manufacturing concern, particularly with reference to the 
application of textile dyes and finishes. Should have actual 
textile plant application experience together with general 


background. Work to cover development and application 
of chemical compounds from laboratory to plant stage. 
State experience and salary expected in filing application. 
Release necessary if war worker. Write Box No. 461, 
American Dyestuff Reporter, 440 Fourth Ave., New York 
16, N. Y. 


Additional 
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LAUNDER-OMETER 


for Washing Tests—Mechanical Action— 


Color Fastness and Staining Tests—De- 
_° tergent Tests—Fastness to Fulling Tests 
_ Leather Dyeing Tests—Dry Cleaning 
| Tests—Vat and Sulphur Dye Tests—Gen- 
' eral Laboratory Use—Shrinking Tests. 


THE STANDARD DE-SIZING AGENT 


for cottons, rayons and mixed goods 


For your de-sizin roblems — 
y 9P erated wash- 


our technical men are at your ° ing testing un- 
i der controllable 


service . . . Write or ‘phone. PS conditions. Twen- 
ty samples may 


be tested at 


one time. 
Standard Leg ge wash- 
ing machine of A.A.T.C.C. 


WALLERSTEIN COMPANY, INC. | Mage solely by Aes 
180 MADISON. AVENUE, NEW YORK ___ ATLAS ELECTRIC DEVICES CO., 361 W. Superior $t., Chicago 


ATLAS-OMETERS 


WEATHER-OMETER is Sel laa | FADE-OMETER 


- Textile 
chemical 
ce to the 
ve actual 
1 general 
»plication 
nt stage. 
plication. 
No. 461, 
ew York 


NYANZA 


COLOR & CHEMICAL COMPANY 


215 WATER STREET NEW YORK CITY 


> WEST RANDOLPH ST BRANCHES 35, OREXEL BUILDING 
4 | . HILADELPHIA. PA 
fa Tiae\comeret cs 
5 SOUTHWEST FOURTH AVE NEW ENGLAND OFFICE: ASHLAND. MASS 91) ‘NORIM 6th AVE 
PORTLAND. ORE 304 EAST MOREHEAD ST CHARLOTTE. N CAROLINA KNOXVILLE. TENN 


— 
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BURKART-SCHIER DEVELOPS 
SOAP EXTENDER 


Burk-Schier PWT Speeds Scouring and Dyeing 
—Saves Time and Money—Available 
in Quantity 


Of timely interest to the textile industry is the 
development of a soap extender by Burkart-Schier 
Chemical Company of Chattanooga, Tennessee. 
The cost of this new product—Burk-Schier PWT 
— is less than that of soap, yet may be substituted 
pound for pound for a considerable percentage 
of soap customarily used. Woolen and Worsted 
mills report that superior results are obtainable 
with PWT at an actual savings by replacing 3 
ounces of soap in the fulling and scouring formula 
with 3 ounces of Burk-Schier PWT, retaining the 
usual amount of Soda Ash. The soap stock has 
added detergency and is kept fluid. The problem 
of starting up with gelled or solid soap stock is 


eliminated. 


With the above formula wetting is faster and dirt, 
soil and grease are readily removed and held in 


suspension for quick rinsing. 


For scouring rayons and cottons PWT may be 
applied successfully to yarns, hosiery and piece 
goods. Burk-Schier PWT and mild alkali insure 
clean, well bottomed goods—ready for bleaching 
or for dyeing. PWT has excellent wetting proper- 
ties, and when used in the dye bath in place of 
soap, insures even penetration of dyestuff and 
clear bright colors in a minimum of time. 


Burk-Schier PWT is a versatile auxiliary and of 
special interest now in view of the shortage of 
soaps and other wet processing agents. PWT is 
available in quantity and immediate deliveries can 
be made. Samples and further data upon request. 


A Burk-Schier Mill Tested and Approved Product. 


Burkart-Scuier Cuemicat Co. 


Manufacturing Chemists for the Textile Industry 


CHATTANOOGA, TENNESSEE 


PENETRANTS * DETERGENTS * SOFTENERS * REPELLENTS * FINISHES 
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of equipment now 
in use in the wet 
end of textile fin- 
ishing cannot oper- 
ate at a profit in 
competition with 


modern machines. 
*Proved by Research 


His Wings are Clipped 
But He’ll Fly Again 


Thirty seconds to leave a sinking 
plane ... the first thought of the 


bomber crew is for the boats of 


rubberized canvas duck. 

This tough, durable fabric is sav- 
ing thousands of lives. . . enabling 
men to fly again. 

Each plane is equipped with boats 
that are strong enough to protect 
both crew and provisions, and are 
still light enough when deflated 
to be easily stored aboard planes. 


Duck was long a bottleneck in the 
production of Textiles for war. But, 
America’s great mills have suc- 
ceeded in stepping up production 
to meet today’s increased demands. 


Butterworth Machines play their 


part in the battle of production at 
every step in the wet end of tex- 
tile finishing —bleaching, boiling- 
out, drying, calendering, dyeing. 
The cooperation of Butterworth 
Engineers is freely offered to every 
mill seeking to achieve increased 
productive efficiency... or to te- 
pair or replace worn-out or obso- 
lete equipment. 


All of our facilities not required for 
Ordnance production are available 
to help you solve your problems. 
Let us serve you now. 

H. W. BUTTERWORTH & SONS CO. 
Phila.,Pa. Serving the Textile Industry since 1820 


Offices in Providence, R. I. and Charlotte, N.C. 
In Canada: W. J. Westaway Co., Hamilton, Ont. 


“fF Butterworth 


PRODUCING GUN MOUNTS FOR THE UNITED STATES ARMY 
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J LONGER— LARGER RUNS 


Vatrolite’s full strength and unfailing uniformity 
makes this possible. 


2 LE Ss Ss DU Ss TING Vatrolite’s granular 


uniformity keeps dusting to a minimum. Also, its 
chemical structure assures less free SO,. All this 
means better working conditions for your men — 
less sneezing and coughing, less absenteeism. 


3 EXACTING RESULTS 


Vatrolite’s high stability (the result of strict laboratory 
control) has been attested and approved by practical 
application in leading plants throughout the country. 
It assures long-lasting quality. 


4 ECONOM Y Vatrolite is clear white. Its 


high uniformity and stability result in longer runs— 
therefore real economy. Leading mills in many indus- 
tries are discovering this in ever increasing numbers. 


Write today for details on Vatrolite. 


ROYCE ChE COMPA 


CARLTON cite wee: 2 fas EF 
MANUFACTURERS OF HYDROSULPHITES INCLUDING VATROLITE*, PAROLITE*, DISCOLITE*, AND SULPHONATED OILS INCLUDING VELV-0-RAY*, 


%Sodium Hydrosulphire Concent 
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